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S OMEWHERE in mid-Atlantic be- 
tween Brazil and the African Gold 
Coast, two Pan American Clippers 
pass in the night. On clock-work 
schedules these giant 4214-ton ships 
with passengers and vital cargoes are plying the 
Allies' aerial life lines— to Australia, Hawaii, Por- 
tugal, Alaska, England, Tunisia. 

A load of vitally needed incendiary materials leaves 
New York— 4 days later it is in Karochi, India, to be 
picked up by Pan American’s Affiliated China Nation- 
al Aviation Corporation and rushed to Chungking. 

There is no "globaloney” in the splendid job 
America's commercial airlines are doing to support 
Our far-flung fighting fronts. 


Today, their service is of inestimable 
value in winning the war. Tomorrow, 
these same airlines will be invaluable 
in winning good will and understand- 
ing among the nations of the earth, 
maintaining an enduring peace. 

Thompson Products has worked closely with 
engine and plane builders since the early days of 
aviation. We have the satisfaction of knowing that 
many vital aircraft parts developed by Thompson 
engineers were important factors in making pos- 
sible America’s pre-war network of domestic and 
global routes. Now they are playing a similar role 
in plans for more extensive air service to all cor- 
ners of the earth. 






Beating Production Schedules on Vital Parts Jar Planes, 

>. Submarines. PT Boats. Torpedoes. Jeeps. Hat/ ‘Tracks. Tractors, and Trucks 


Thompson ^ Products, Inc. 
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WHEN MINUTES MEAN MILES 

Accurate navigation of fast-flying aircraft calls for a finely designed and 
constructed sextant. To assist the navigator in obtaining an on-the-nose "fix," 
the optical precision of this new Pioneer Aircraft Sextant is supplemented by 
a built-in, chronometric averaging device. This mechanism automatically com- 
putes 1/60 the angular height of a sighted star, or other heavenly body, every 
two seconds for a two-minute period, and records the overage of the 60 
readings on a counter. The Pioneer self-averaging sextant is a notable contri- 
bution to the science of navigation... typical of Pioneer advanced design and 
precision manufacture. Eclipse-Pioneer Division, Teterboro, N. J. 

PIONEER INSTRUMENTS 
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Briefing for June 



When the aircraft manufacturing indus- 
tr$felotig famed tor its internecine war- 
fare— really got down to unparalleled co- 
operation in war production, many old 
timers thought they had seen a miracle. 
Now, however, they can truthfully say 
they've seen everything — for today the 
industry is working to continue that co- 
operation- into the peace. Through the 
revitalized Aero Chamber of Commerce, 
the industry has written a recommenda- 
tion for an American Air Power Policy, 
a truly important document. For "the 
record,” we present it in its entirety (page 
108). 

Many and varied have been the predic- 
tions on the airplane’s place in the coming 
peacetime economy. Few, however, have 
been presented by aeronautical engineers 
who know whereof they speak. Beginning 
on page 120, we inaugurate a thorough- 
going series by Frederic Flader, offering 
for the first time an "economy yardstick" 
applicable not only to currently-used con- 
ventional engine-propeller units but also 
to jet-propelled and propeller-jet com- 
binations. 

One of the besf word pictures we’ve seen 
of the inside of a blind-flying pilot's head 
starts the article by Jean Hamclet, Con- 
vair flight captain. But, fortunately, lie 
doesn't stop there; he comes up with a 
good flying man’s plea not only for re- 
arrangement of blind flying instruments 
but also re-design. This intriguing story 
begins on page 138, 

So you'd like to open a fly-yourself serv- 
ice? Well, it'll “cost more than a quarter 
and take a lot of faith” says Howard 
Ailor. And he ought to know, for he 
operated the nation’s biggest such service 
before the war. You’ll find the cold 
facts, written from his own experience, 
in “Fly Yourself is Big Business" (page 
185). 

Constantly increasing sizes of aircraft 


make the automatic pilot more and more 
important, both to the designer and the 
maintenance man. On page 140, Dr. 
Stephen J. Zand, director of Sperry's Vose 
Memorial Laboratory, gives a timely de- 
scription of automatic flight principles 
which will fill a much-felt need for tech- 
nical reference work in this ever more- 
important field. 

As aircraft uses of cellulose acetate 
plastics broaden, designers and engineers 
find themselves in greater need for facts 
and figures on the load resisting qualities 
of these materials. To answer that need 
we start this month (on page 146) an 
exhaustive analysis by William T. Find- 
ley, asst. prof, of Theoretical and Applied 
Mechanics at the University of Illinois 
College of Engineering. 


Again there's plenty of material for the 
maintenance man. First (on page 161) 
T. J. Kearney, technical assistant to the 
vice president, Dextrex Corp., details a 
new and efficient system for getting air- 
craft parts cleaned up preparatory to 
overhaul . . . Then, in "Zero-Lash” 
(page 165) will be found clear, concise 
procedures for adjusting push rods on the 
widely used Franklin Aircooled engine 
... On page 167 begins a profusely 
illustrated step-by-step account of recom- 
mended methods for inspecting, cleaning, 
and adjusting shielded sparkplugs . . . 
For those operators who want to cut 
engine overhaul time — -and who doesn’t? 
— J. 14. Horton, vice president of Embry- 
Riddlc Co., describes time-savers which 
have increased capacity of the overhaul 
shop . . . and in addition, there’s a com- 
plete description of the parts — and their 
functions — in the MA-3A Marvel-Schcb- 
ler carburetor, plus procedures for both 
hot and cold starting. And, with apol- 
ogies to the movies, all this and the 
Maintenance Notebook, too. 

And — continued from last month; Second 
and concluding installment of Detroit 
Editor Chester S. Ricker’s superb "Design 
Analysis of the deHavilland “Mosquito”, 
beginning on page 123 . . . Associate Edi- 
tor John Foster's outstanding manufac- 
turer-distributor market analysis (page 
114), which in this installment covers the 
middle of the country, giving data on the 
East and North Central and East and 
West South Central Regions . ' . . Also 
Part II of “Mcthods for Forming Sheet 
Aluminum” where the reader will find a 
graphic description of standardized shop 
procedure followed in the spinning branch 
of the industry. 


Down the Years in AVIATION'S Log 


25 Yrs. Ago (19191 — Naval airship 
C-5 cruises 1,100 mi. nonstop under ad- 
verse weather conditions but is wrecked 
at moorings . . . N. Y.-Washington 
airmail shows $19,000 profit for year 
. . . Assistant Sec’y of War Benedict 
Crowell sails for Europe with Air 
Commission to study civil aviation 
. . . Unlicensed aviator pilots flying 

Avenue military parade . . . 

15 Yrs. Ago (19291— Robbins and 

Kelly establish refueling endurance 
flight record of 172 hr. 32 min. at Ft. 
Worth . . . Lt. W. C. Tomlinson 
wins Curtiss Marine Trophy race fly- 
ing Hawk 100 mi. at 173 mph. . . . 
D. of C. Aeronautics Branch appoints 
flying school inspectors . . . Pitcairn- 
Cierva builds $100,000 autogiro fac- 
tory . . . Indianapolis "flying cop” 
forces down and arrests pilot whose 


plane endangered balloon , . . Junk- 
ers Bremen presented to New York 
City and exhibited in Grand Central 
Station . . . Aerial mapping firm or- 
ganized in Portland, Ore. . . .Amer- 
ican Glider Assn, organized in Los 
Angeles . . . Fairchild says em- 

ployees have risen from 9 to 800 in 
three years . . . Florida has 20 
airports in operation . . . Goodyear- 
Zeppelin announces training course for 
pilots for projected trans-Pacific air 
route . . . Night airmail started 
between Pittsburgh and Cleveland . . . 
Bolivia Gold Exploration Co. swaps 
gold ingots for Travel Air planes . . . 

10 Yrs. Ago (1934) — Pan American 
opens International Air Terminal at 
Dinner Key, Fla. . . . Chinese build 
world’s first floating hangar. . . . 
Air Corps announces exhaust-turbine- 
supercharged Curtiss P-30. 
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THE KOLLSMAN VERTICAL SPEED INDICATOR is so sensitive that a pressure differential of 
but one millimeter of water causes the instrument to register 100 feet on the dial. This is comparable to 
the difference in pressure between the inside and outside of a soap bubble. Friction is reduced almost to 
the vanishing point by ingenuity of design and precision manufacture. But despite its delicacy, the instru- 
ment is compact, light in weight, rugged, dependable. . . characteristic of all Kollsman aircraft instruments. 




KOLLSMAN AIRCRAFT INSTRUMENTS 

PRODUCT OF 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


By constructing subas- 
semblies to manufactur- 
ers' specifications. 


THE FAR-RANGING MARTIN PBM-3 is another of America's 
dependable planes built in part by Goodyear Aircraft. Large 
numbers of these long-distance patrol bombers now in service 
are equipped with ailerons, flaps and empennages fabricated by 
Goodyear. In building components for the PBM-3 and other 
famous aircraft Goodyear has the advantage of its long experi- 
ence and extensive research in all branches of aeronautics 
a background that goes back to the very early days of aero- 
nautics. This time-proved skill is further attested by Goodyear's 
standout record in building complete aircraft, including both 
the superb Corsair fighter and naval patrol airships. 


By designing parts for 
all types of airplanes. 


GUST EFFECTS ON AIRSHIPS were extensively studied and 
tested by Goodyear and the Navy long before their importance 
in building heavier-than-air craft became evident. Special wind 
tunnel equipment was initiated to simulate, upon scale-model 
airships, the aerodynamic forces created by gusts of varying in- 
tensity. These tests provided the basis for computing stresses 
resulting from gust disturbances on ships in flight. This long 
and tedious research contributed importantly to present-day 
knowledge of the effects of atmospheric disturbances on aircraft 
— increasingly important today as larger airplanes are being 
built. This is another example of the breadth of Goodyear's 
background in aircraft development. 


By re-engineering parts 
for quantity production. 


By building complete 
airplanes and airships. 


By extending Goodyear 
Research facilities to aid 
the solution of any de- 
sign or engineering 
problem. 



WHAT’S 


RUBBER 


AM£ »'can An , CKAfJ 


for PRopEueas 

Th f hazard of Jce r„ . 

„ the at fendant dano" 5 ° n pro P el ‘ers - 

:»»Mb y *fj™”^=mp icee ,i e 

““ &>« Buij t of „„ r ~W Anti-Ice ft„ 

sz^srjr^ 


?rs the ru fKed d ^ ressi,re a ‘ r planetir 
in P fc°i!T 0f G “”ySits*'‘ 

sh 'P-i> ornedutj-. Optional 


’£°od, 


'et'ed by 




? bonds 
keeps i 


"bticolsp 

"Wrum e 




yf Motors 
operation. 
^Perform* 
vidual airpla 


acteristics of the installa 
^ Explosion-proof me 
models (see Specificatic 
enclosed against explc 
mud and dirt. 


ivailable 


characteristics vary with indi- 
iesigns. Inquiries are cordially 
g your actuator requirements. 


SPECIF/CATIOI 


eiECT> - 


ACTUATORS 


Eclipse Type 1063-2 Con- 
centric Electric Actuator, 
designed to operate wing 
flaps. Clutch set 1 25 lb. ft. 


AVIATION ACCESSORIES 

Eclipse -Pioneer Division Teterboro, N. J. — Los Angeles 36, Cal. 


Eclipse Type 1227-1 
Right -Angle Electric 
Actuator, designed to 
operate tail wheels. 
Clutch set 33 lb. ft. 


Design Check Chart for Eclipse Electric Actuators 
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BALDWIN-WESTINGHOUSE Switchers 
IE TDURNEAU Earth Moving Equipment 
CONOMATIC/ Automatic Machines 
FRUEHAUF Trailers 

THEW-miH MO-CRM \ 

mi lllll ^ otor Graders and 
UltHlUn Road Rolling Equipment 


I BASSICK Casters 

d/^ERICdN SAW MILLS 

ROpE R R,„U^ pUM pS 
ROTOR Tool Air Drills 
HYSTER Towing Winches 
SUNDSTRAND Hydraulic Units 
OSGOOD Excavating Machinery 
^jftcEFER Multiple Spindle Heads 

LANGSTON Paper Slitters and 

Roll Winders 
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VINCO SPLINE & GEAR GRINDER 


Here is a grinder that can safely be termed "super". 
Semi-automatic, hydraulically controlled, it does a fast, 
accurate job of grinding splines and gears in production. 
Wheel dressing and wheel feeding are the only non- 
automatic operations, and the only adjustment neces- 
sary is to compensate for wear of the dresser diamond. 
Its high degree of accuracy is due to a number of 
exclusive features— chief of which are the index head 
and plate, the index spindle, the wheel spindle and the 
Hydraulic Controls. The work, when indexed, instead of 
coming to an abrupt stop, is slowed 
by hydraulic action in the index head 
and the pawl drops gently into the 
slot of the master index plate. The 
plate is made with gage accuracy, 
being guaranteed accurate to within 
.0003" accumulated error. The index 
spindle is mounted in special ball 



MILLIONTHS OF A N INCH FOR SALE BY V 


bearings and so closely fitted that there is no radial 
play or end play. The wheel spindle is driven by belts 

"Feed and Deceleration" valves control the table 
which is slowed to a stop at each end of the stroke, 
thus preventing any jar. Similarly, its return is gradu- 
ally accelerated for the first l'/i” of stroke. Through 
our pressure regulator, practically constant pressure 
is maintained and uniform rate of feed accom- 
plished. Automatic timing and synchronization of 
all movements is a tribute to the 
engineering skill behind this excep- 
tional machine tool. Write for specifi- 
cations. 

VINCO CORPORATION 

8865 SCHAEFER HIGHWAY 
DETROIT 27, MICHIGAN 


I 
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POSTWAR PLANNING is on the minds of all alert business 
executives today . . . they are on the lookout for new products and 
new ideas that will help them increase the efficiency of their business 
in the competitive field. 

One of the most revolutionary developments in the combustion engine 
field is the Andover Auxiliary Power Unit ... a lightweight, portable 
unit that will be used by many industries to economically operate equip- 
ment formerly motivated by bulky, heavy-to-transport apparatuses or 
by stored energy devices that easily "run-down”. 

Used separately to supply horsepower or with a generator to furnish 
electric energy, the Andover Auxiliary Power Unit is so compactly 
designed and iightweight that its energy eutput is many times greater 
per pound of weight than has been available to industries heretofore. 
The booklet, "Andover Auxiliary Power”, gives complete information 
on this unit ... its vital role in war today, technical engineering data 
and ways it can serve you in postwar. Write for your copy today, 

ANDOVER MOTORS CORPORATION • ELMIRA, N. Y. 

UBSIDIARY OF ANDOVER KENT AVIATION CORPORATION 
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D 10150 4-way Selector AN 0210 
"Mighty Midget" Weight 0.7 lb. Meas- 
ures 1 Vi" x 214" x 2Vi". Cap. 3.5 GPM. 


untried substitutes— momentarily cashing in by copying the 
appearance but omitting necessary quality materials, skill and 
precision know-how. * The ADEL Customer Service Depart- 
ment is now getting calls for service on imitations, and service 
is being given although not ADEL's responsibility. Please 
remember, even ADEL valves sometimes require servicing 
which ADEL service engineers furnish together with installation, 
maintenance and general customer liaison work. They are 
instructed to service whatever equipment needs attention, but 
their first duty, naturally, is to ADEL products. * Some imita- 
tions are being sold as "licensed." Before buying we suggest 
you check at our expense regarding licensees. To make sure 
of ADEL performance and ADEL dependability, we say, "Look 
for the ADEL name which identifies genuine ADEL products!" 


D 1 0590 "Stacking Midget" Wt. per unit 
.64 lb. Space savings of 72% and weight 
savings of 76% may be obtained by 
stacking small-size high-capacity valves 
for multiple control installations. 


ADEL PRECISION PRODUCTS CORP. 
BURBANK. CALIFORNIA HUNTINGTON 17, WEST VIRGINIA 
OFFICES: DAYTON, DETROIT 2, HAGERSTOWN, SEATTLE 1 


D 11800 ADEL Relief Valve AN 6200- 
8AB= 1000-2 100 psi Range @ 6 gal. 
Standard of the industry for maximum 
performance, top quality. Wt. 1.10 lb. 
Measures 2%" x 5%" x 1%". 
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Backed by more than 30 years 
of combustion research 

1 I 'HE Janitrol Aircraft Heater and Portable Ground Heater are the latest in a long list of important 
A- heating advances, based on research and development work by Surface Combustion. Thousands 
of these heaters are now being used in United Nations' ships. 

Surface Combustion is America's oldest and largest manufacturer of gas-fired industrial and domes- 
tic heating equipment and has pioneered in improving heating processes for many uses. 

Surface Combustion developments include One-Way- 
Fired Soaking Pits for steel mills, heating and heat-treat- 
ing furnaces for a wide variety of industrial uses, special 
atmosphere generators, Kathabar systems for humidity 
control, the radiant tube heating element, the Conjecto 
Firing System and more than 50 types and 500 sizes of 
automatic proportioning burners. 

The Janitrol Aircraft Heater, based on the Whirling 
Flame principle, was a logical addition to these other 
Surface Combustion heating developments. It was spe- 
cifically designed to operate at all altitudes and to provide 
fast, positive lighting at temperatures down to 70 degrees 

The unique facilities of this company, with more than 
30 years’ experience in successfully solving heating prob- 
lems, are available to help you work out the heating sys- 
tems of your new ships. Write to Surface Combustion, 
Aircraft Heater Division, Toledo 1, Ohio. 
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Surface Combustion Developments in the Field of 
Combustion Research 


The Whirling Flame 


T HE whirling flame is stable at any altitude and sustains combustion 
under the most adverse conditions because it is whirled around itself 
many times. Thus ignition is continuous and the combustion process is 
"self-piloting”. The whirling is produced by introducing air into the 
cylindrical combustion tube tangentially to its inner surface. The liquid 
fuel enters the combustion tube through a vaporizer or spray nozzle 
ahead of the combustion air inlet. 
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Mathematically, here’s the inside story 


T he formula in the picture above 
is an expression of bunching as it 
takes place in the Klystron tube. 

This Sperry tube converts DC en- 
ergy into radio frequency energy by 
allowing an electron beam to become 
bunched, or pulsating, between 
spaced grids. 

► The ultra-high-frequency micro- 


waves thus generated can be con- 
centrated into a narrow beam and 
directed with great accuracy. 
Various other forms of the Klystron 
have been developed by Sperry to aid 
in the amplification and reception 
of ultra-high-frequency waves. Today 
they are vital parts of many a device 
used by our Armed Forces. 


The name “KLYSTRON” is a regis- 
tered trade-mark of the Sperry Gyro- 
scope Company, Inc. Like other 
Sperry devices, Klystrons are also 
being made during the emergency by 

► Klystrons are now being produced 
in quantities, and certain tvpes are 
available. Write us for information. 


Sperry Gyroscope Company 


K SPERRY CORPORATION 
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• This is the verdict of an executive of a large Aircraft 
Supply Distributor whose letter is only one among many enthusi- 
astic commentaries about Muskegon's Aircraft Piston Ring Manual. 


Full of only the best service and installation practices as 
recommended by engine builders, air-line service executives and 
civilian and military service personnel, the Manual is informative, 
interesting and amply illustrated. There are many helpful charts 
and tabulations. 

Send for your free copy today if you are interested in aircraft 
maintenance. When writing please 
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WIRING HARNESSES 
★ 

BONDING JUMPERS 

★ 

CABLE ASSEMBLIES 


gening wiring 

quickly . . . accurately . . . satisfactorily 
... in volume — to your specifications? 
If so — better turn to Whitaker — spe- 
cialists, backed with a quarter of a cen- 
tury of experience in cables for auto- 
motive, electrical, radio, marine and 


immediate, or for the future, it will 
pay you to get in touch with one of 
our plants. Supply us with wiring dia- 
grams or blueprints of the assemblies 
required, and our engineers will give 
the matter prompt attention. 


★ 

AIRCRAFT and RADIO 
CABLE PRODUCTS 


WH ITAKER ^CABLE^COR PORATION 

Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 
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* A POROUS METAL PRODUCED BY POWDER METALLURGY 

Porex is a highly porous metal, approximately one- 
half void. It is available in four grades, providing 
accurately-controlled characteristics of particle stop- 
page and flow rate. Outstanding advantages of this 
unique product of powder metallurgy are: 

Tortuous passages for more effective filtration, 
separation, etc. • Adaptability to fabrication in the 
most efficient shapes. • Adaptability to bonding to 



AS A FILTER ELEMENT 


In many of the Diesel engines 
which power machines of war, 
Porex is used as a filter to protect 
injector nozzle orifices from dam- 
age by foreign particles. Other ap- 
plications involve removal of fine 
particles from gasoline, water, 
lubricating oil, air and gases. 




AS A DIFFUSION MEDIUM 

Wherever gases, liquids, or gases 
and liquids must be intimately 
mixed— or where the flow must be 
diffused over a wider area— Porex 
offers unusual qualifications. An 
example is the diffusion of gases 
passing into a drying chamber. 


other parts. • Ductility that permits press fits. • Good 
strength characteristics. • Uniformity of production. 



MORAINE PRODUCTS 

DIVISION OF 

GENERAL MOTORS 



AS A FLOW-CONTROL MEDIUM 

Porex plugs “meter” the flow of 
gases and liquids within accurate 
limits in varied applications where 
a definite flow rate is desired. A 
Porex filter is used ahead of the 
plug to prevent clogging. 


AS A FLAME ARRESTER 

An example of this function is the 
use of a Porex section bonded to a 
threaded plug, as a vent for explo- 
sion-resistant fuel pump motors 
used In military aircraft. 
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Clark Tructr actor builds indus- 
trial haulage vehicles for every 
material handling operation. 
Write for New Vest Pocket Catalog 


CLflRKflT 


Clark s smallest industrial towing tractor 
— a turning radius of 57 inches, an overall 
width of 38!4 inches and capable of towing 
40 tons on trailers. 


The Clarkat' is the answer where con- 
gestion of aisles demands a small tractor. 

Built in both light and heavy duty models 
— standard automotive controls — twin 
wheels in the bow for stability, turret steel 


body for safety. Ga 
ous service. 
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ANOTHER NEW 



FOR HIGH ALTITUDE PLANES 

This is another new positive displacement Booster 
Fuel Pump built by ROMEC for increased efficiency for high-altitude planes. 
It assures better performance in vapor handling. With this new develop- 
ment, the tank can be pumped almost dry. Retains prime even in shallow 
tanks. Designed to mount on fuel tank with pump section submerged. 
Relief valve returns excess fuel above the inlet, within the tank, to prevent 
vapor from entering the pump in high altitude flying. Built with a 24 volt 
D.C. Motor. Can be used for starting and as an emergency pump. Capacity 
400 g.p.h. at 15 p.s.i. gage pressure. Weight 6 lbs. 4 oz. 

ROMEC PUMP CO. • ELYRIA, OHIO, U. S. A. 
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AIRCRAFT PUMPS AND ACCESSORIES 




NO... IT’S REALLY pH THAT 
DOES THE CLEANING! 


T he “Cure-all” is a great idea— 
but it won’t work. Today, in your 
business and in ours, we know that 
it takes a “specific” to make a cure or 
get a job done right. 

One Does The Work Best 

In every processing and cleaning 
operation there is one specific chemi- 
cal combination which precisely fills 
the requirements of a particular situa- 
tion and will do the job best. The dif- 
ference between this correct material 
and anything else — even the closest 
approximation— is extreme. Kelite 
sees it every day in reports from Serv- 
ice Engineers in the field. You can see 
it in the unequalled speed, certainty 


CHICAGO, PERTH AMBOY, HOUSTON 


and economy which the correct mate- 
rial makes possible. 

pH Simplifies The Job 
This matter of the right material for 
the job is so important that Kelite has 
gone to great lengths to attain it. For- 
merly, standardized test tubes of cor- 
rect solutions were made up in the 
laboratory and used as models on the 
job. All this work was worth while, 
but it was slow . . . until we learned 
how to make use of pH. Now it’s 
simple! 


No Special Skill Needed 
An operator does not have to be skilled 
to use Kelite pH Control. The pH 
values are lined up and compared in 
an easily-understandable form on the 
Kelite pH Chart. It’s as easy to use as 
a yardstick! Your inquiry is invited. 
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FOR 2, 3 OR 4 .50 CAUSE 
FROM ONE POWER 


Other 


gun charger models are available. Tell us your require- 
;s: Sales Department — Interstate Aircraft and Engineering 
Corporation, El Segundo, California 



A utomatic tempebature and pressure-con- 
. trol devices are vital to daily life as wc are 
rapidly growing to know it. 

They guard the healthful freshness of the 
eggs in our refrigerators, the efficiency of our 
automobile and airplane engines, and even the 
huge Diesels that propel some of our ships. 

They have become vital parts of almost every- 
thing that moves, gets hot or cold or just stays at 
the same temperature. 


Sylphon Bellows are as vital to temperature 
and pressure-control instruments as these de- 
vices are to daily life, and design engineers dur- 
ing the past 40 years have learned that when the 
problem involves temperature, pressure, seal- 
ing, expansion or the handling of gases or liquids 
—there is a Fulton Sylphon design that literally 
grows into the plans. 

Take advantage of Fulton Sylphon's exhaus- 
tive design files. Send for Bulletin LA-20. 


FULTON 


TEMPERATURE CONTROIS 



SYLPHON 

BELLOWS . . . BELLOWS ASSEMBLIES 


THE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 

I Brothers, Montreal 
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THE MEN WHO DO BUSINESS 
RIDE ON LACKAWANNA LEA’ 


unlikely that any of them ever give a thought to the leatbi 
these seats are upholstered with .but we do ..andweai 
proud to say it's ours. Where the best isnone too good, spec 
flections call for Lackawanna leather! 

Write today for samples of our aircraft leathers. 
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1926 

EXIDES USED BY 
PAN-AMERICAN FLIERS 


1944 

EXIDES USED ON 


EVERY FLYING FRONT 

There were many notable flights in the 1920’s, 
among which the U. S. Army Pan-American Good 
Will Flight was very outstanding. Four Loening 
amphibians made the historic trip of more than 
20,000 miles and in many ways it helped our "Good- 
Neighbor” Policy. 

All of these planes were equipped with Exide Air- 
craft Batteries. This early flight, and many others, 
proved the dependability of Exide Batteries in the 
air, and laid the groundwork for research that made 
possible the modern Exide Aircraft Battery. 

Today, our military planes depend on Exides on every 
fighting front. The success and efficiency of these 
modern Aircraft batteries is due, in part, to the early 
pioneers ... to such men as the Pan-American Fliers. 

THE ELECTRIC STORAGE BATTERY CO., Phila. 32, Pa. 
Exide Batteries of Caoada, Limited, Toronto 

) "ONE MILLION HOURS CLOSER TO VICTORY’ 


Here's an interesting letter 
from a former Exide employee 
who has completed 7000 miles 
of flying in a B-17: 
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Unittflref/# of Peacetime Producers 

Mobilized by CURTISS for Victory 


Convert or quit! That was war’s ultimatum to a 
great many American manufacturers. Thousands of 
them had scarcely digested this, "Get into war work or 
get out of business” edict before Curtiss-Wright rep- 
resentatives were at their doors. 

We offered them, as Curtiss-Wright subcontractors, 
a way to survive ... a means of contributing to the war 
effort ... a method of holding their organizations to- 
gether until they could return to peacetime products. 

Into each plant came Curtiss-Wright men to help 
solve complicated conversion problems— to assist in 
installing new machinery, training workers, mapping 
schedules, meeting quotas. 

Thus did Curtiss-Wright, by the speedy organization 
of a vast subcontracting system, not only protect hun- 
dreds of small manufacturers from finding their busi- 


nesses listed among the casualties of war — but — look a 
stride that quickened the production of vitally needed air- 
craft and vastly accelerated America's war effort! Look 




Silver is Now a 
Fig hting Metal 




N OW — silver is a fighting metal — not a "softie” 
— when it goes up into the air. It is doing a 
great job in Mallory aviation bearings: packing 
endurance and dependability into our fighter and 
bomber planes. 

Through theMallosil* process of bonding dissimi- 
lar metals, Mallory silver-bonded bearings, rocker 
arm bushings, pinion races and Other vital engine 
parts are meeting incredible stresses and strains 
encountered in seven-mile-a-minute speeds, 
breathless dives, and hair-raising maneuvers. 


P. R. MALLORY & CO., Inc., 


Mallory has developed the silver-bonded bear- 
ing to precision quality with a hitherto unknown 
uniformity and dependability. This permits vol- 
ume production of bearings with the narrowest 
tolerances ever called for — and with virtually 
no variations. It is the reason why aviation en- 
gine manufacturers have come to depend upon 
Mallory as the reliable source of supply. 

Obviously such wartime developments mean 
much to future commercial aviation. But prog- 
ress does not stop here. Wherever heavy duty 
bearings are used, Mallory bearings have a gain 
to offer to design engineers because of their 
ability to take high peak loads. 

Although Mallory production is concentrated on 
the war effort, we are ready to cooperate in plan- 
ning for the future. Mallory engineers will be 
glad to discuss your problems with you. 


INDIANAPOLIS 6, INDIANA 




ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS,’ CONDENSERS, ROTARY AND PUSH BUTTON 
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iraulic, air and vac- 
re brake systems for 
e>. trucks and trail. 
Diesel engine con- 
s: controls forhoists, 
nes and other in- 
trial machinery and 


AIR - VACUUM • HYDRAULIC • ELECTRIC 

TODAY/ AAC Engineered Power Controls are serving the United 
Nations in their victorious war effort, as standard equipment on such 
famous aircraft as the Liberator, Lightning, Vega PV-2, Constellation, Cata- 
lina, and others. Important new aircraft, now in the making, also will be 
equipped with hydraulic controls engineered and produced by AAC. 

TOMORROW/ AAC Engineered Power Controls will be ready to 
serve a world at peace, not only in the air but on the land and sea, as well. 
The facilities and know-how that have made us a leading supplier of high 
precision controls for aircraft, already are at work in developing new and 
improved controls for commercial motor vehicles, Diesel engines, marine 
craft, industrial machinery and equipment. Look to AAC for a solution of 
your own power controls problems, now and after thd war. 

POWER CONTROLS DIVISION 

Burbank, Calif. 




IRCRAFT 


ft ccessories Corporation 

CONTROLS • PRECISION RADIO and ELECTRONIC 


ENGINEERED POWER 


Burbank, Calif. Kansas City, Kans. New York, N. Y. Cable Address: AAC PRO 





They’re seeing active service, too — these 
little airplanc-cnginccylinder heads — in spot- 
ting work with the artillery. Like their big 
brothers in fighters and bombers, they are 
made of aluminum, giving them these advan- 
tages: superior heat conductivity, light 
weight, resistance to corrosion, dependability. 

Alcoa produces these cylinder heads as 
semi-permanent-mold castings. Their accu- 
racy and clean surfaces permit the engine 
manufacturer to finish them with a minimum 
of machining. It's another case where the 


high quality of Alcoa products is enabling 
fabricators to save on finishing costs and time. 

As capacity for additional production be- 
comes available, it may pay you to change to 
Alcoa Aluminum permanent and sclni-pcrma- 
nent-mold castings. You get high production 
at relatively low costa. 

Alcoa engineers will gladly help you de- 
termine what parts — wartime or postwar — 
are applicable to production by this process. 
Aluminum Company of America, 2182 
Gulf Building, Pittsburgh 19, Pa. 
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Typical of many wartime products of American 
Magnesium Corporation is this forging, ma- 
chined as you see it here into a part for an 
automatic pilot. It is very light in weight, 
magnesium's outstanding characteristic. It is 
sound, because it's a Mazlo forging. It pro- 
vides excellent machinability, a property of 
all magnesium alloys. 

Magnesium forgings enable you to achieve 
the ultimate in lightness with safety, because 
of their high strength-weight ratio. Many a 
warplane carries evidence of the dependa- 
bility of these magnesium products. 

In addition to forgings, ranging in size from 


tiny pieces to those weighing many pounds, 
American Magnesium is producing mag- 
nesium alloy products in all other forms; sand 
castings, permanent mold and die castings, 
screw machine products, shapes and sheet. 
More than twenty years of experience in 
fabricating magnesium goes into these de- 
pendable products. 

If you are wondering about ways of utilizing 
the weight-saving ability of magnesium alloys 
to best advantage, our engineers will gladly 
assist you. Write Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1713 Gulf Bldg., Pittsburgh 19, Pa. 


MAGNESIUM 


■ •J PRODUCTS 


AMERICAN MAGNESIUM 


CORPORATION 


SUBSIDIARY OF ALUMINUM COMPANY OF AMERII 
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R EMEMBER there are other things besides shoes 
- that can become soaked and heavy. 

For instance, the thousands of resilient parts of 
a plane — oil seals, hose, packing, gaskets, grommets, 
diaphragms— also may absorb petroleum products 
like shoes soak up water. And this dead weight 
not included in the original design calculations may 
seriously handicap the performance of a plane. 

■ But Hycar synthetic rubber with its light weight 
and superb resistance to oil to keep it light, provides 
protection against excessive dead weight not offered 
by any other comparable material. Hycar is 1 5% to 
25% lighter than many other synthetics, and retains 


this important quality throughout its long life. 
Further, oil-swell can be closely controlled to insure 
dimensional stability of parts. 

Hycar has an operating range of — 65° to +250° 
F. and abrasion resistance 50% better than natural 
rubber. Unlike many other oil-resistant synthetic 
rubbers, Hycar has a minimum tendency to cold 
flow after taking the initial deformation, even at 
elevated temperatures. 

These are qualities you need in resilient materials 
used in the presence of oil and gasoline. Let our 
technical service staff help solve your individual 
problems. Hycar Chemical Company, Akron 8, Ohio. 
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utor carries a complete stock. He can be at 
your side in a few minutes. In nearly every 
industrial center in America you will find 


5REENFIELD TAP AND DIE CORPORATION 
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DUMORE 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 


The Adel anti-icer unit combines a precision metering pump and a 
Dumore in-built motor.The unit is provided with rheostat control and 
operates much of the time at reduced speeds for low pump output. An 
essential requirement is extreme stability of speed, at low speeds. A def- 
inite maximum current drain at maximum pump output is established, 
which must noc be exceeded. With such details in mind, it is note- 
worthy that Dumore motor parts were selected to power this unit. 


HOURS 




FOR OUR FIGHTERS! 


:king the ice menace gives our fighters the advantage of greater safety, and the ability 
carry on the fight in foul weather as in fair. Ice on wing and tail surfaces can be 
noved, as it forms, by flexible ice boots or heated surfaces. Ice on the propeller is 
other matter. But this threat too, has been largely eliminated by the Adel anti-icer unit, 
is device applies a measured flow of anti-icing fluid to the prop blades. At the turn of 
lial the pilot governs the flow from 1.25 gallon per hour to 30. Power for this pump 
mes from a specially engineered Dumore motor, built into the unit shown below. 




5MBATTING the ice menace is one of mor e than thirty highly impor- 
tant functions assigned to Dumore Aeromotors on today’s fighting 
aircraft. Like the planes they serve, these motors are designed and built 
to withstand conditions many times more severe than normal. Windings 
of the highest grade insulated wire are dipped and baked for insulation, 
and are then "pre-expanded” to eliminate "breathing.” Commutator leads 
are swaged and soldered into the bars. Armatures are balanced statically 
and dynamically. Shielded ball bearings and bronze-graphite bearings, im- 
pregnated with special oil to provide adequate lubrication, insure perfect 
performance at wide extremes of temperature. Special brushes assure proper 
commutation at high levels and low air-pressures. Finally, Dumore "design 
modifications” integrate the elements of the drive mechanism with the 
motor itself, assuring sustained durability. Read the complete, interesting 
story of Dumore Aeromotors in our motor catalog. Ask for a copy today! 
Write the Dumore Company, Motor Division, Dept. MF15, Racine, Wis. 


X OK’D BY X-RAY 

. . . does not mean that Allied aircraft won't be knocked down by enemy 
planes or ack-ack. But it does mean that our pilots can be sure they're flying 
the best planes that Yankee know-how can produce. 

U. S. plane makers depend upon x-ray inspection — a fast, accurate non- 
destructive method — to test the hundreds of weldments and non-ferrous cast- 
ings used in modern fighting planes, because it provides important visual 
evidence which can be correlated with physical tests. In combination with 
stress analyses, for example, x-ray examination enables plane designers to 
predict a part's ability to withstand a static load or repeated reversals of 




JE&yJ "Bait Buy 1 
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GENERAL ELECTRIC 
X-RAY CORPORATION 
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Jt'or half a century. The Cleveland Pneumatic Tool Company has devoted 
itself to serving many major industries.* Skilled technicians and expe- 
rienced engineers within our organization have pioneered and perfected 
many products for each of these fields. Thus initiative and resourcefulness 
have enabled us to keep abreast of this country's remarkable industrial 
progress . . . We are commemorating our golden anniversary by con- 
tinuing to put all our talents and energies in the fight to preserve the 
American way of life. We are proud to have grown with our nation for 50 
years, and look forward to serving in the great future that lies ahead. 

Buy U.S.War Bonds and Stamps 


*CLECO Pneumatic Tools speed produc- 
tion in metal-working plants. AEROLS 
{the shock absorbing landing gear used 
so universally on aircraft) insure safe, 
smooth landings and take-op. CLEVE- 
LAND Rock Drills are widely used in 
the mining and contracting fields. 
CLE-A1R Shock Absorbers protect buses, 
trucks and trailers from road shocks. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 

AND SUBSIDIARIES 

THE CLEVELAND ROCK DRILL DIVISION CLEVELAND PNEUMATIC AEROL, INC. 

CLEVELAND PNEUMATIC TOOL COMPANY OF CANADA, LTD. 
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to expedite the 

of AIRCRAFT ENGINE CRANKCASES 


In this modern aircraft engine plant, very definite econ- 
omies have been effected in the finishing of crankcases 
through the use of automatic equipment, developed by 
Mahon engineers. Manual handling is almost entirely 
eliminated. Crankcases flow in a continuous stream 
past the painting positions and into and through the 
4-compartment baking oven, automatically regulated 
to exact baking heats. A material saving in floor space 
has been achieved by locating the oven ten feet above 
floor level. As a protection to operators' health and to 


insure faster, better work, the paint room is completely 
air-conditioned. A specially developed ventilating sys- 
tem floods and exhausts from this room more than 
70,000 cubic feet of filtered and heated air per minute. 
So free is the air from overspray and fumes, women 
operators work without masks and in lightest colored 
clothing . . . Mahon engineers can modernize and 
economize YOUR finishing operations with equal 
efficiency. Let us show you how and why. 


THE R. C. 


DETROIT // 




COMPANY 


CHICAGO a 


nufacturert of Metal Cleaning Machines • Rust Proofing Machines • Hydro-Filter Spray Booths • Ovens of All Types • Filtered Air 


Su| 


Units • Hydro-Foam Dust Collectors— and Many Other Units of Special Production Equipment— including Complete Finishing Systen 




TWO (lit FOUR PLACE ? 

year 
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WE’LL BUILD THE POST WAR PLANE NOll WANT! 


E intend to plan our Bellanca 
planes for post-war tomor- 
row according to your ideas of 
what you will prefer to fly as pilot 
— or fly in as passenger. And so 
we’ve listed a number of ques- 
tions, which seem to us pretty 
fundamental, in our Aircraft 

Make no mistake about it, we’re 
placing first things first. We’re 
doing our share to win the war. 
Work at the Bellanca plants has 
been devoted to building the twin- 
engined AT-21-BL crew trainer, 
as well as vital Army Air Forces 
warplanes armament and compo- 


nents. Like yourself, we’ve gone 
all-out for Victory. But we’re 
also planning for your peacetime 

Our Aircraft Quiz has brought 
out the views and opinions of thou- 
sands who are looking ahead to 
post-war flying. This Quiz covers 
many important features in the 
design, construction and econom- 
ical operation of tomorrow's pri- 
vate planes. It goes into speeds, 
range, weights, and loads — flight 
characteristics — types of con- 
struction — your personal expe- 
rience in flying — and many other 
questions that will help you in 


choosing the aircraft best suited 
to your peacetime plans. And these 
questions are so arranged that you 
can quickly check them off — Yes 
or No! Then, later, we’ll send you 
the score-card of this Quiz. 

You'll find the Quiz most inter- 
esting. Possibly it will help you 
to clear your own thinking. And 
your answers will help at least 
one aircraft builder to supply the 
kind of peacetime planeyon want. 
So — send us your name and 
address today and we'll mail the 
Aircraft Quiz promptly. ... Bellanca 
Aircraft Corporation, Dept. S-3 
New Castle, Delaware. 


BE LLA NCA 
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Maytag Hydraulics 


are easy to service in the field 


For many years the world's leading manufacturer of domestic clothes 
washers, The Maytag Company, Newton, Iowa, is now devoting all 
of its efforts to the manufacture of a full line of Hydraulics of 
exclusive design . . . together with Eclipse electrical retracting units . . . 
and many types of aluminum alloy aircraft castings. 


/Maijtaq 
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• Riddled by flak...crew exhausted.. .yet confident that we on 
the home front — in producing Ladish controlled quality air- 
craft forgings — are doing our part to bring them safely home. 




m THE SIMPLER 
FASTENING METHOD 


1 


8 TAPPING OPERATIONS AVOIDED in each flare 
- that’s the speed-up score of P-K Self-tapping Screws. 
This substantial saving in time and labor helps to 
change a dark production outlook into a brilliant rec- 
ord of deliveries on time. Tap expense is another 
important item that can be crossed off the cost sheet. 


SEVERE SHOCK when parachute opens puts unusual 
stress on the 8 P-K Hex Head Self-tapping Cap Screws 
used to fasten a steel bracket to a laminated wood base 
block. The screws pass through a zinc sheet and card- 
hoard tubing. They hold fast . . . more securely than 
would machine screws in tapped holes! 


PARKERKALON 

SELF TAPPING SCREWS 


NEW HELP LEARNS FAST to assemble with P-K Self- 
tapping Screws -one easy operation drives the screw 
in a plain, untapped bole. Power driving further speeds 
this simpler method, which is solving the problem of 
skilled help shortage in thousands of war plants. No 
special tools required — you can change over night. 
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• CHEMICAL AND METALLURGICAL— DC 

power for refining, electroplating, 
electro-cleaning and laboratory analysis. 

• METALWORKING— for -Operating mag- 
netic equipment such as grinders, 
chucks, lifts and vibrating hammers. 


Federal’s exclusive CENTER 
CONTACT Selenium Recti- 
fier discs provide new pro- 
tection against corrosive 
atmosphere, are nowin Federal PowerSupply 
equipment. FIRST IN THE FIELD .... STANDARD 
FOR INDUSTRY. Write for Bulletins. 


FEDERAL POWER EQUIPMENT- well 

known for long dependable life, low cost, 
and high efficiency . . . made in a wide 
range of sizes and outputs . . . for any 
DC need from any AC source. 

• PUBLIC UTILITIES — for station DC bus 
service, floating storage batteries and 
operating controls. 


• FOOD AND DRUGS — for magnetic separa- 
tors, operating packaging equipment 
and power su{ 


jar °p 

W in f 


r supply for processing. 

DUSTRIAL PLANTS — for DC motor 
operation, electric brakes, general test- 
ing and generator field excitation. 








NOW! A flush door lock for aircraft 


Projecting door handles are eliminated by the new 
Hartwell flush door lock. It presents a smooth, flat 
surface; improves streamlining and aids perform- 
ance. The lock comes equipped with mounting plate, 
variable skin -thickness adapter plate, and a key 


lock, which is built into the push-button control. 
Designed for fast warplanes, the new Hartwell flush 
door lock will be a streamlining must on all peace- 
time planes. Write our Los Angeles office for com- 
plete engineering details for this "airage” door lock. 



Push-button release. To open the 
plane door from the outside, the release 
button is pressed, as shown here. This 
permits the recessed, octagon-shaped 
handle to slide forward. 



Convenient grip. In the released posi- 
tion, the handle— measuring 3 in. across 
—provides a convenient grip. It can be 
pushed back into place from the out- 
side, or pulled flush when the door is 
closed from the inside. 



Profile of handle. This cutaway view 
of the Hartwell flush door lock shows 
how it looks installed. It can be adjusted 
to doors of varying thickness by length- 
ening or by shortening the inner door 
handle shaft. 



Single source for 779 different aircraft 
production parts and tools 

HARTWELL 

AVIATION SUPPLY COMPANY 

3417 Cronshow Boulevard, lot Ang.tes 16, California 
Dollai, Texas • Delroil, Michigan • Kansas City, Kansas 
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LIQUID] PACKAGING 

I For Aircraft Parts 

hUF m /ll® ( ' A complete line ol rust and corrosion preven- 

k J I / tive compounds is manufactured by R. M. 


For Aircraft Parts 

A complete line of rust and corrosion preven- 
tive compounds is manufactured by R. M. 
Hollingshead Corporation a major supplier for 
Army and Navy aircraft. There are WHIZ com- 
pounds— conforming fully to Government spe- 
cifications— for the protection of internal and 
external surfaces. 

Applied to plane parts and weapons by spray- 
ing, swabbing, or dipping — depending on type 
— this "liquid packaging" eliminates the risk of 
rust and corrosion from factory to battle -line 
... is easily, quickly removed — if removal is 
required. 

Your inquiries about these protective com- 
pounds will receive prompt attention. Our engi- 
neers are ready to work with your engineers 
in designing special chemical products to meet 
your particular needs. R. M. Hollingshead 
Corporation, Camden, N. J., Toronto, Can. 


WHIZ RUST PREVENTIVE COMPOUNDS 
(Thin Rim, Polar Type) 

WHIZ AIRCRAFT PRESERVATIVE COMPOUND 
(Paralketone Type) 

WHIZ RUST PREVENTIVE COMPOUND 
(Paralketone Type) 

WHIZ CORROSION PREVENTIVE COMPOUND 
(For Aircraft Engines and Parts) 

AND OTHER SPECIAL COMPOUNDS 
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That dynamic progress which says "This is 
America”! is nowhere so great as in the pro- 
duction of Raybestos friction materials for you. 

* Practically everything that is power-driven on land, 
sea or in the air requires brake linings and clutch fac- 
ings for safe, smooth control. And the amazing advance- 
ments in the speed, power and performance of this equipment 
have called for like advancements in the production of friction 
materials. * Raybestos has won leadership in this basic industry. 
Raybestos advanced friction materials anticipate the ever-changing, 
ever-challenging requirements of American progress — in their design, 
their development and their use. 

THE RAYBESTOS DIVISION o I Raybestos-Manhotlan. Inc., BRIDGEPORT, CONN.. 



FRICTIONEERS to AMERICA 
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STAINLESS STEEL THROATS 

for Fire-Spitting Dragons of The Skies 


No legendary dragon ever excited 
more fear in its victims than our fight- 
ing aircraft are striking to the hearts 
of our enemies. To them our bombers 
and fighters have become fearsome 
dragons of the skies. 

Propelling each of these airplanes 
through the air is one or more power- 
ful engines, from whose cylinders 
rush hot, flaming, corrosive gases— 
spitting fire like the dragons of old. 
Only a few materials — among them 
Enduro Stainless Steel — can with- 
stand the attack of corrosion and 
oxidation under such conditions for 
any length of time. 

That is why Republic ELECTRU- 


CARELESS TALK MAY COST LIV 
BE CAREFUL IN DISCUSSING W 
INFORMATION 


Also Carbon Steel Mechanical Tubing 


on many aircraft engines. On the 
engine above, this tubing is further 
protected by an outer sheath, form- 
ing an air circulating space for cool- 
ing purposes. 

ELECTRUNITE Stainless Steel Tub- 
ing provides all of the features of 
Enduro — corrosion- and heat-resist- 
ance, ease of cleaning, high strength, 
eye-appeal — plus the uniformity of 
diameter, wall thickness, concen- 


tricity, ductility and scale-free surface 
provided CONSISTENTLY by the 
ELECTRUNITE process. 

It may be the very material you need 
to improve your product. Write us 
for detailed information. 
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Delivers the Goods - IN A HURRY/ 


J Ev* — 
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HIGH SPEED 
BAND SAWS 


SHEET METAL 
CUTTING 
BAND SAWS 

I SINOU AND VARIABLE l 
I SPEED BAND SAWS 

* for eoundrv USE | 
■ band saws for 

I OI-SAWING, eieing 
1 and POLISHING I 


Everywhere industrialists are discovering the tremendous 
advantages of cutting sheet steel, non ferrous metals and 
even heat treated steel up to 1" thick with TANNEWITZ 
HIGH SPEED BAND SAWS. Millions of teeth per minute 
generate sufficient frictional heat to make the cutting 
extremely fast, smooth and convenient. Exceptionally 
strong, perfectly balanced wheels, hydraulic brakes which 
are automatically applied in case of sawblade breakage, and 
many other features designed specifically for high speed 
operation make these machines vibrationless in operation, 
perfectly safe and trouble-free. They’re mighty well worth 
getting acquainted with. Write for "HIGH SPEED METAL 
CUTTING BAND SAW BULLETIN.” 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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When you plan postwar finishes, just think of this: Nitrocellu- 
lose lacquer promises new possibilities. Don’t overlook them 
— look them over! 

Profits go up when costs go down, and the cost of finishing 
your product with nitrocellulose lacquer should be lowered 
by important changes now in process. Furthermore . . . 

Higher solids content is the aim of extremely promising experi- 
mental work. By cutting down the number of coats required, 
this development will save time and labor, further reduce fin- 
ishing costs. And, of course . . . 

No drying equipment is needed, with its high initial cost, con- 
stant fuel and upkeep requirements, and inevitable deprecia- 
tion. As always, nitrocellulose lacquers will air-dry in minutes. 
Their color range will be unlimited. They will still be tough, 
flexible, durable, resistant to water and chemicals. And above 
all, easy and cheap to apply and repair! 



Write or call your lacquer supplier for specific aid on your 

finishing problems. Hercules makes no lacquers, but special- 
izes on the manufacture of high-quality nitrocellulose and 
resins from which lacquers are made. 


Continuous 

Research 


The Hercules Continuous Research Program is constantly at 
work for American Industry. It is continually finding new 
product improvements— new methods of handling, new end 
uses. All users of Hercules products share in the benefits of 
this research. 


Pays Off 


CELLULOSE PRODUCTS DEPARTMENT 


HERCULES 

963 Market St. 
Wilmington 99, Delaware 




“aides Truarc presents a significant advance in retaining rings. 

It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers ... it reduces dimension 
and weight . . . saves material . . . cuts manufacturing time . . . simplifies assembly and 
• dis-assembly. On request, we will gladly furnish samples and full data for your tests. 
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built for endurance 




WORLD OVER 


SIOUX CITY, IOWA, U. S. A. 


SIOUX 

ELECTRIC 

DRILLS 


Shorter, more compact, better bal- 
ance ... for easier handling and 
greater convenience in close quart- 
ers plus matchless endurance. 

A Sixe for Every Need . . . Heavy Duty 

1". K". Vs". Y" (2), W (2), W. M". 

Special ] 4 " All Angle. 
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Keeping ashes out of aircraft engines 


The oxidation of metal is actually 
a slow, burning process. The ''ash" 
formed from this burning is the red- 
brown, crusty material familiarly 
known as rust. 


Early in the war, rust sometimes 
knocked out 75% of the mecha- 
nized equipment before it could be 



used in combat. Internal rusting in 
aircraft engines was a particularly 
serious problem. Mete protection 
from the elements was not enough, 
as temperature changes caused 
moisture condensation from the air 


inside cylinders, on valves, pumps 
and other machined surfaces. 



One of the outstanding products 
developed in answer to this need 
was Stop Rust B. 

Stop Rust B— a development of 
Union Oil Company— is a rust pre- 
ventive that is also a lubricant. The 
engine is operated with Stop Rust B 
blended with the regular aero oil, 
for a short time, automatically 
spreading the rust-preventive lu- 


bricant to every internal part, thus 
sealing the metal against corrosion. 
It adheres to metal for prolonged, 
periods. Because Stop Rust B is a de- 
tergent as well as a rust-preventive 
lubricant, engines operated on it 
remain clean and free from sludge. 
For a supply of this revolutionary 
new rust-preventive lubricant tele- 
phone your Union Oil Resident 
Manager, or write Union Oil Com- 
pany, Los Angeles, California. 
Remember— Stop Rust B is easy to 
use— keeps the engine clean and 
ready for immediate operation. 

STOP RUST B 



Another 

UNION OIL 

Success-Tested Product 

\ _ 


IT 
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HEY BUD, Usm to No. 3 Rev Up! 
She Sounds Like a New Engine 

No. 3, and thousands of ocher aircraft power planes, have the full- 
throated roar of new engines after maintenance crews install 
new cylinder and cylinder head assemblies built by 
Kinner. Under contrail to the U. S. government, 
Kinner builds complete assembly units for 
1200 hp Wrights— run-in and dy- 
namomctcr-teStcd — perfectly 


matched for quick replacement at air maintenance depots all over 
the world. That job calk for precision workmanship, accurately con- 
trolled testing, extreme care in packing and shipping... a challenge 
successfully met by Kinner production skill. 

Kinner engines power Fairchild, Meyers, Ryan and Howard training 
planes. Kinner will serve America and the world with all types of power 
plants when Peace comes. 

KINNER MOTORS, INC. * Glendale, California -ct U.S.A. 


»19 -BUILDERS OF DEPENDABLE AIRCRAFT ENGINES FOR A QUARTER CENTURY-1944 
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Each wing of a DC-3 transport 
plane is fastened on with 328 
nuts and bolts. 

Unless the stress and strain are 
distributed equally, some of the 
bolts shear off. 

The answer was found in Elastic 
Stop Nuts. These nuts can be 
given precisely the right tension 
— then lock fast. 

This is one of the important 
structural fastening jobs which 
Elastic Stop Nuts have solved. 

We’ve been told Elastic Stop 
Nuts, by solving many such 
structural fastening problems, 
•have revolutionized aircraft con- 
struction. 


These nuts lock fast — are safe. 
They stay tight and secure even 
in the face of unusual vibration. 
That’s why they are approved 
for fastening such vital parts of 
an airplane’s structure. 

It’s the elastic collar that does 
the trick. It molds itself to the 
bolt threads and grips them 
tight. The nut can’t jiggle loose. 


After the war ESNA nuts with 
the red collar will be ready to do 
the hard jobs of peacetime pro- 
duction. 

Any fastening problem you an- 
ticipate will be welcomed by our 
engineers. They are ready to help 
you solve it and recommend the 
proper Elastic Stop Nut. 
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Most significant contribution 
to safer take-offs and landings 
was the development by Douglas 
of the tricycle landing gear 
and its use on large aircraft. 

Thus were the hazards of ground 
loops and noseovers eliminated. 

Adapted to the Douglas Dolphin 
in 1936, the tricycle gear was 


AIRCRAFT 


next used on the mammoth B-19, 
the DB-7 Boston, the A-20 Havoc, 
the DC-4 and the C-54 transports. 

Altho an independent development 
by Douglas, full engineering data 
on tricycle gears was available 
to other manufacturers, resulting 
in safer take-off and landing 
characteristics for many planes. 
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NOW -you can have" MX. "cushion 



IN 1942 "MX" Wheels, a development by 
Carborundum Engineers, were introduced for 
the removal of disturbed metal. Two years of use 
by industry in manufacturing a variety of metal 
parts has demonstrated their unusual qualities. 
Cushion Action: Fast and effective with elimina- 
tion of vibration and chatter. 

Self Cleaning in addition to clean cutting: An 
"MX" wheel rarely loads up even when working 
on the softer metals or alloys. 

Versatile: The wide range of operations on which 
"MX” is being used proves its adaptability to 
broad industrial application. 

Safe Operation: The unique combination of 
abrasive grain, fibre and bonding material gives 
"MX” its high tensile strength. 

Long Life and Re-Use; "MX” Wheels may be 
combined in groups and re-dressed for re-use 
on other than their original operations. 



IN 1944 Now, "MX” Mounted Wheels and 
Sticks are also available to industry. These new 
tools make possible a broader industrial appli- 
cation of the product. 

"MX” Mounted Wheels are ideal for grinding 
and finishing those hard-to-get-at-spots . . . and 
"MX” Sticks are unusually efficient for hand use 
on spinning work — for finishing and polishing. 

i shots demon- 



you w/ll want ms booklet 
~/r G/VES YOU VALUABLE 
INFORMATION ABOUT “MX!.. 
USES, RECOMMENDATIONS, 
GR/TS, GRADES, SIZES 


M JMPOHHNt 


mam tool orv 

4 * Va Ur/mndu, 




cutting action in WHEELS ... 
MOUNTED WHEELS...STICKS 





POINTERS ON PLANES 


No. 5 of a Series 



Classroom for Combat 


The feel of the fight is built into the Fair- 
child "Gunner” — an aerial classroom for 
combat equipped much like those planes that will fly 
in the assaults on Tokyo. 

Fairchild engineers are expert in designing aircraft 
to do specific jobs well. So, when the Army foresaw 
the need for a plane with bomber characteristics to 
train its sharpshooters of the air, Fairchild built the 
"Gunner.” The men who will ultimately loose "squirts” 
of death into enemy pursuits and interceptors, today 
can sharpen their skill in a plane that gives them the 
fed of combat operations. 


The "Gunner” has twin guns that fire from a power- 
operated top turret. Its transparent plastic nose houses 
a manually operated machine gun. Its "office” has 
controls for pilot and co-pilot. And in landings and 
takeoffs, the "Gunner” rolls, like the heavies, on a 
retractable, tricycle landing gear. 

With its two 520 horsepower Ranger V-Twelves for 
power; with its sleek rivetless surfaces of plastic-bonded 
plywood fabricated by the famed Duramold process; 
with the aerodynamic stability inherent in all Fairchild 
designs, the "Gunner” flies with the Fairchild "touch 
of tomorrow in the planes of today.” 


^ hair child Hire raft 


Division of Fairchild Engine & Airplane Corporation, 
Hagerstown, Maryland... .Burlington, North Carolina 


Th is is Not a N ew Motor 

• • . Qlii — this is the first time we have 
advertised our TYPE OG standard open 
squirrel cage motor. 

These motors have been giving a splendid 
account of themselves in the war program 
for over two years. 

A complete line is available — 3 A to 100 HP 
in D.C. and Vi to 500 HP in A.C. 

A copy of our new bulletin fully describing 
the quality features of TYPE OG motors 
will be sent upon request. 



THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 


AVIATION, Ju 


1944 





Balance. 



To assure the perfect mechanical bal- 
ance that is required for smooth oper- 
ating precision machinery the rotors of 
Louis Allis motors are accurately 
balanced on special dynetric balancing 
equipment. 


THE LOUIS ALLIS CO., MILWAUKEE 7 , WIS 



Fins applied to the sides of aircraft 
tires have been found to reduce wear. 
When the landing gear is lowered, the 
air pressure spins the wheels and re- 
duces the scuffing of the tires in their 
first contact with the ground. 



The formerly worthless scrub pal- 
metto, which grows like a weed on 
the Gulf Coast of Florida, is now 
ready to supply material for wall- 
board, brushes, binder twine, uphol- 
stery, insulation, and for use as a re- 
inforcement for plastics and Portland 
cement. 

gjT 

A plastic molding powder is being 
made from potato starch. 



Some engineers foresee the time 
when the refuse of cities — garbage, 
ashes, paper, etc. — will be removed 
continuously by underground tubes 
and burned in large incinerators to 
furnish power. 

Sr 

Shells are being tested by a new 
variation of the old trick of dropping 
a coin on the counter.' When dropped 
on metal plates, the perfect shells 
make a particular sound that is de- 
tected and reported by an electronic 

gjr 

A fine finish may be put on stainless 
steel inexpensively by means of a 
newly patented electrolytic process. 



The strength of spot-welded air- 
craft joints is being successfully tested 

i e 

Because of its peculiar stretch and 
slow recovery, as well as its light 
weight and resistance to rot, Nylon 
rope is expected to have many post- 
war uses where a shock absorbing 
effect is required. 

Sr 

A new flexible tubing is made of 
woven glass fiber covered with plastic. 

Sr 

A new street cleaner sucks up leaves 
and compresses them for fertilizer. 


A new ignition cable is made of 
monel and is insulated with synthetic 
rubber and glass fabric. 



Pure tungsten can now be pro- 
duced directly from the ore by a newly 
reported electrolytic process. 

gjT 

A patent assigned to a large truck 

manufacturer permits the conversion 
of a regular truck to a half-track 

^ 

The Office of War Information has 

an exhibit of new materials, methods, 
and products in the Social Security 
Building in Washington. 
jggr 

Echo sounders, intended to measure 
the depth of water under a ship, are 
being used to locate schools of fish. 


Experiments are being made with 
alloys of wrought iron and nickel. 



Machinery has been designed for 
the high-speed, mass-production bak- 
ing of bread with infra-red lamps. 

SL 

Neon lights will be standardized in 



Several manufacturers of air-con- 
ditioning equipment are working on 
plans for a 81,000 unit suitable for a 
six-room house. 

gg" 

At least 30 aircraft parts of lamin- 
ated plastic paper are in production. 

|frr 


Lamp bulbs are being made shatter- 
proof by a coating of lacquer. • 



A new double-barrelled spray gun 
that can handle two fluids at once has 
just been patented. 

jg" 

A novel mail box answers audibly 
any spoken request for the zone 
number of any address in the city. 



Look at metal cutting costs 


l|^> This part was produced • 

Spindle Conoma tic from SAE 4615 seam- 
less tube stock. The 16 machining operations, performed 
without rehandling, include hole and groove burnish- 
ing, threading, and internal recessing. Time — 37 seconds. 
Conomatics cut metal cutting costs. 



CONE 
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When Clifford’s THIN -METAL KNOW-HOW | WEIGHT_<^V 
discovered THIN ALUMINUM BRAZING... ) SAVING = ^/\ 



By removing copper oil coolers and coolant 
radiators from one of their famous fighters 
and dropping in aluminum models — without 
any design change — weight-conscious engi- 
neers of the U. S. Army Air Forces saved ap- 
proximately 120 precious pounds. 

This vital victory over weight — symbolized 
by % X (where X equals the weight of soft- 
soldered copper coolers and radiators) — was 
made possible by Clifford’s discovery of the 
elusive method of brazing aluminum tubes 
having very thin walls. 


Already oattle-tested on wide-spread fight- 
ing fronts, Clifford's Feather-Weights are now 
being applied to another Army Air Forces’ 
fighter. Here the potential weight-saving is 
approximately 320 pounds. 

Less weight, greater resistance to heat and 
pressure, longer life — are the results when 
aluminum replaces copper in aircraft oil cool- 
ers and radiators. 

CLIFFORD 

MANUFACTURING CO. 
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Standcvid “Panti. 


AERO-SHAL Hose Clamps 
are now made in 18 standard 
nominal sizes from 1 /," to 
4 1 /" (approx, hose O.D.). 
Larger sizes can be made to 
order. These clamps can be 
re-used and can be put on or 
taken off without disconnect- 
ing hose from pipe. 


WORM GEAR ACTION 

This break-away picture shows the 
AERO-SEAL action . . . like a worm 
and worm gear. It gives, in compact 
space, a belt-like tangential tightening 
action which assures uniform pressure 
around the entire periphery. AERO- 
SEAL Hose Clamps hold tight without 
lock wire under severe vibration, as 
proved by authoritative tests. 


/teta-Seaf 


HOSE CLAMPS 


SIZE, TAKE-UP, & HOSE DIA. DATA 

This table lists the standard sizes of AERO- 
SEAL Hose Clamps, the take-up available 
on each size, and the hose sizes (AN884, 
AN878, or self-sealing type hose) each will 
fit. Note that the diametral take-up is, in 
most instances, more than double the amount 
required to cover variations in hose diameter, 
wall thickness, and the flow of rubber under 
repeated tightening of clamps in service. 
For easy, uniform, reliable tightening and 
elimination of leakage at high pressure, use 
AERO-SEAL Hose Clamps. Write for 
samples. 
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E BULLARD COMPANY 


on a HIGH-PROD 


productive genius of 
America's builders of 
airplane engines is no- 
where more forcefully 
evidenced than in the 
wide use it is making of 
these two Bullard ma- 
chines. The unique qual- 
ity of both of these tools 
is that they spend more 
time each day in working 
. . . because less time is 
lost in chucking. On many 
operations, indeed, they 
have cut production time 
to one-third less then the 
former time of outdated 
methods. Write today for 
an estimate. 


NEWS FLASH! 

Investigate the New Heavier, Larger 34” 
Mult-Au-Matic 

For work 34" in diameter and 23" in height, write ior specifications 
of this new machine. You’ll be surprised at the many new leatures. 


BRIDGEPORT 2, CONNECTICUT, U.S.A. 




Want More Information' 


G-E CAPACITOR 
DISCHARGE CONTROL 


GENERAL ® ELECTRIC 


It provides accurate forge- 

pressure timing for your stored- 
energy welding machines 


! Srt^KUdy N C °V Pany- **• C64S ” 
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NOW— 

FOR AIRCRAFT ENGINES! 

SEALED POWER 

INDIVIDUALLY ENGINEERED 

PISTON RING SETS 


The principle of ring sets individually engineered for 
each particular engine, so outstandingly successful in 
the automotive field, is now being applied to the re- 
placement needs of the aviation industry by Sealed 

Individually Engineered Ring Sets have been de- 
veloped for the following aircraft engines: 

Continental A40, A40-5, A50, A6S, A75, A80 

Lycoming 0-145 

Franklin 4AC, 1 

Sealed Power jobbers 
nish these fine ring sets 


e now prepared to fur- 
i flying fields from coast 


SEALED POWER CORPORATION 

Muskegon, Michigan • Windsor, Ontario 


VIATION, 


TOOLS FOR TIGHT SPOTS 







. . . AT THE FUTURE “PLO 

Every red-blooded American hopes for many more head- 
lines that shout "Mass Raid by American Liberators.” 
Every solid punch these heavyweight fleets drop on 
enemy targets . . . every future "Ploesti” ... is possible 
only through the courage and skill of the American kids 
that fly them, and the unceasing work of free American 
craftsmen who build them. 

With millions of other war workers, the men and women 
of CECO look forward to each new record-smashing per- 
formance of the latest Liberators and other American 
warplanes equipped with CECO carburetors and fuel 
pumps. 


ESTIS’ 


CHANDLER-EVANS 


CORPORATION ‘'.V.IA.'Yt'VV 
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They’re getting their bearings . . . 



“A steady stream of planes flew over the inva- 
sion coast for several hours" — such is the typical 
radio report — your industrial answer to the blitz 
type of warfare our great American forces are 
continuing to deliver. 

ostuco seamless steel tubing is used by many 
manufacturers as a part of the reliable aircraft 
and heavy duty military motor vehicles they 
produce . . . equipment that is blueprinted for 
utmost accuracy and unfailing ability, in sup- 
port of our fighting men who must trust their 
lives on its performance. 

Prominent in this group are bearing manufac- 
turers. They approve of ostuco seamless tubing 


because it meets strict military and naval speci- 
fications; because it has the machining properties 
necessary to provide the accuracy, dependability 
and durability required in precision bearings 
which constantly guard against friction and 
power losses; and because every foot of ostuco 
seamless steel tubing is a symbol of SPECIAL 
QUALITY! 

ostuco — meeting fast changing methods in 
the manufacturing world — is gaining new ex- 
perience day by day as a supplier to top-notch 
industry. In the change-over from war to peace, 
this experience can serve you well in an again 
competitive market. 


THE OHIO SEAMLESS TUBE UOMPMV 


TUI 






The tooling of Logan Lathes is just as important in obtaining 
maximum results as having an efficient machine. Logan 
Accessories are specially constructed with many patented 
improvements. They are built to the same standards main- 
tained in manufacturing Logan Lathes. When used with 
Logan Lathes, accuracy is maintained, costs are lowered 
and output is increased. The various chucking accessories 
shown here are typical of a wide variety of other accesso- 
ries that are available. To assure maximum efficiency from 
a Logan Lathe, ask your dealer or write for the latest 
Accessory Catalog. 


LOGAN ENGINEERING CO 

CHICAGO 30, ILLINOIS 


isKs 
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Spatter and spillage are caught by Turco Duramask 
and simply hosed off with water 


No more slow and costly scraping or 
scrubbing with dangerous solvents to 
clean paintroom floors! Water alone 
quickly flushes away every speck of 
paint, lacquer, fabric dope or other 
spillage on floors, walls and anything 
else protected by Turco Duramask. 


This solution to the paintroom clean- 
up problem is a very simple, safe and 
inexpensive procedure. Duramask is 
easily applied with a large brush. It 
quickly dries to a white, light-reflecting 
surface that provides non-slip footing, 
is tough and long-wearing, and re- 
duces fire hazard from sparks struck by 
dropped tools or shoe nails. 

Although paint, lacquer, etc., can't 
penetrate Duramask and adhere to the 
surface underneath, water dissolves it. 
When mopped or hosed with water, 


therefore, the spillage it has caught is 
floated away with it. 

Odorless and harmless to user and 
clothing, Duramask may be safely ap- 
plied to anything that can be washed 
with water . . . walls, work benches, 
cabinets, wherever a dry protective film 
is needed. It’s the sure cure for paint- 
room clean-up headache. Turco Dura- 
mask saves time, labor and money. 
More Paint Recovered by Turco 
Deflocculator. For higher recovery of 
paint use Turco Deflocculator to treat 
the water curtain. It has a high buffer 
index and colloidal activity, works fast 
and efficiently. The oil and resinous 
vehicles of the paint are readily wet out 
and emulsified and the pigments thor- 


oughly dispersed; hence they cannot 
make breaks in the curtain which sheets 
uniformly across the entire width. The 
recovered paint is not harmed. 

A dry, dustless, non-segregating 
granular product with a pleasing odor, 
Turco Deflocculator is safe and non- 



irritating to handle and of long lasting 
effectiveness. Write today for more de- 
tails of this money-saving product. 



7 44/l€0~ 


RODUCTS, INC. Writ. o.pi. ooo 

INCMUM INtlllflUl *■ 

CHEMICAL COMPOUNDS CHICAGO OFFICE AND FACTORY: 125 W. 46fh SI., Chicago, III. 

SERVICE MEN and WAREHOUSE STOCKS fif AU PRINCIPAL CITIES 



AVIATION, June, 1944 








Machine tools give meaning to this 


jury's verdict! 



It wasn’t much of a story. By news standards today it was strictly Page 14. The night City Editor slugged 
it “delinquent — local” and the man in the slot gave it a one-column head. JURY BLAMES 
SLUMS FOR JUVENILE CRIME. 

"Health stations, more hospitals and schools, recreational and training facilities, low-cost housing 
projects and community centers were recommended by the grand jury, in its final presentment yesterday, as 
measures to check the rising tide of jiwenile delinquency in this etc., etc., etc." 

Few people read it. In the midst of war and politics, it was strictly Page 14. 

That’s why we’re running it. Because that story should be a Page 1 MUST in every city in America. 

Because that jury’s verdict is a national challenge. Because it gives the lie to every brand of private or 
political complacency which turns away from one simple, unvarnished truth : Our sons are fighting 
for a better world than they left behind — and total victory is a long way off! 

What has the machine tool industry to offer here? One very real contribution: The engineers of 
the basic machine tool producers have helped the men of government and of industry to plan the most 
desperate and gigantic production program of all time . . . and they can help those same men 
in planning today for the peace that must be won after the war is won! 

One of these' is a Bryant man. We invite you to send for him. 


Bryant Chucking Grinder Company 

SPRINGFIELD, VERMONT, U.5.A. 
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HOW THIS LITTLE WSERT 


SALVAGE departments save expensive parts ac- 
cidentally tapped too large, by using "Heli-Coil'' 
Inserts. This eliminates the need for oversize 
studs. "Heli-Coil" Inserts are precision- 
coils of stainless steel or phosphor 
>ronze wire, which engage screw threads of the Ameri- 
can National System. 

The MAINTENANCE branches of the armed services, as 
well as of air transport organizations, use "Heli-Coil" 
Inserts for repairing parts having broken or loose studs. 
FIELD SERVICING units of the Army and Navy are sup- 
plied with kits of "Heli-Coil" Inserts and Tools for quick 
repairs to engines and accessory parts involving broken 
or loose studs in the field. 

Servicing is done in three simple steps: 1 . REAM out the 
worn threads; 2. RETAP the hole with "Heli-Coil" Tap; 
3. INSTALL "Heli-Coil" Insert. It's as easily done in the 
field as in the factory ! • 

FOR ORIGINAL INSTALLATIONS 
"Heli-Coil" Inserts are widely used in original installa- 
tions — to provide a hard, anti-friction, protective lining 
for tapped threads in aluminum and other light metals. 
They can be used in bosses designed to accommodate 
studs without provision or room for a screw bushing. 
Send for engineering folders today. 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


AIRCRAFT SCREW PRODUCTS COMPANY, ,m 

47-23 3 5th STREET • LONG ISLAND CITY, I N. Y. 
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Makin' the Grade • ••A LYCOMING FEATURE 


WHEN YOUR BUND-FLYING INSTRUCTOR SAYS: "YOUR INSTRUMENT WORK IS O.K. 

Sketch'd from /r’fo by Cloyloo Knight 


A flyer's skill is made up of many skills. Each is something 
you learn, something you master, something you get to do 
to perfection. That's true of a Lycoming engine. It is madeup 
of many parts. Each is made right, each must pass precision 
ond dependability tests. Add all those parts together and 
it's no wonder Lycoming has a name for dependability. 

LYCOMING 

AIRCRAFT ENGINES 
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NEW PE SCO HYDRAULIC RELIEF VALVE Now a relief valve that meets 
the rigid AAF winterization requirements. Precision-built throughout, it 
features simplicity of design with a minimum number of parts. Tests prove 
high operating efficiency through a temperature range of —65° F. to 
+ 160° F. Now available in accordance with AN specifications. Complete 
details will be sent upon request. Also ask for the new book, "Pressurized 
Power and Controlled Flow by PESCO". Write, PESCO Products Com- 
pany, 11610 Euclid Avenue, Cleveland 6, Ohio. (Division Borg-Warner). 





SUGGESTION TOR CUTTING COSTS 

and in 


Look Into Everything ROLLER 
CONVEYORS Can Do . . . Ask 

STANDARD CONVEYOR 

f I 'HE steps you take now — the investment in 
equipment that you may make to cut hand- 
ling costs will not only pay dividends immedi- 
ately but can be expected to yield equal or even 
greater returns in postwar days to come, when 
handling and other unproductive costs will be 
under the closest scrutiny. 

For example, roller conveyors installed now 
will be useful in many ways no matter what 
you may be making or handling when peace- 
time is here. Roller conveyors are unequalled 
in low first cost, flexibility and minimum oper- 
ating expense. They handle a wide range of 
commodities — parts, packages, units, cartons, 
cans, bottles, barrels, bundles, drums, boxes. 
They are available in light, average, or heavy- 
duty types for either portable or stationary use 
— in a wide variety of sizes, styles and lengths. 


Roller conveyors are built in their entirety by 
Standard, including the vital bearings which we 
manufacture to the highest standards. 

Besides roller, Standard builds belt, chain, 
slat, and push-bar conveyors, also spiral chutes, 
tiering and lifting machines, portable pilers and 
pneumatic tube systems. On any conveyor re- 
quirement Standard Conveyor is equipped by 
experience and facilities to recommend and 
furnish the right type of equipment. 


STANDARD CONVEYOR COMPANY 

General Offices: North SI. Paul, Minn. 






The many makers of fighting aircraft who have adopted Camloc High Speed 
Fasteners find misalignment no handicap to production speed. Camloc's 
solution is the Floating Cam Collar. Made to take all Camloc Stud Assem- 

direction. Stud grips Cam Collar uniformly thus preventing eccentric loading 

precision requirements of war, will one day be available for speed fasten- 
ing in many products of metal, plastic and plywood. -Write for catalog. 


^flLOC 

H high-speed 

FASTENERS 


CAMLOC FASTENER CORPORATION, 420 Lexington Ave., New York 17-5410 Wilshire Blvd., Los Angeles 36 
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Delco-Remy 

Aircraft Electrical Equipment 


A WORLD 
60 HOURS WIDE 


Youth today beholds a world only 60 hours wide. It is a world where 
age-old concepts of distance and time have been broken down, and 
remote lands stand at the front gate. <1 The planes that have wrought 
this change are now battling for freedom in tomorrow's world. Then, 
as now, Delco-Remy equipment will serve them with utmost depend- 
ability. <1 Delco-Remy starting, lighting and ignition will bring new 
convenience and dependability to private planes, and larger Delco- 
Remy equipment now serving on medium and heavy bombers will 
enhance the efficiency and usefulness of passenger liners and cargo 
freighters. Today, more than half of Delco-Remy 's production facili- 
ties are engaged in the manufacture of electrical units, precision 
parts and products for the aircraft industry. 



DELCO-REMY 



DIVISION, 


GENERAL MOTORS CORPORATION 
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with Fognozl Water Fog 


Rescue was effected from the cabin of a 
burning plane in 30 seconds, complete ex- 
tinguishment in one minute and 30 seconds. 

That's action— fast— where time counts, 
plus every factor of safety in the fire fight- 

Fognozl Water Fog, by utilizing in one 
operation the three prime factors of fire 
fighting— dilution of explosive vapors, 
smothering of flames, and rapid cooling of 
material— has made possible such quick 
results. 

Another important factor is the fire fight- 
ers' ability to have closer approach to the 
fire source, since the vapor screen, thrown 
in front of the fire fighter, gives positive 


protection against backflash and dangerous 

Fognozl applicators and nozzles are 
standing up under the toughest jobs of 
actual use in war. Numerous government 
departments have given their approval to 
Fognozl equipment. Its wide use in industry, 
and by fire fighting units throughout the 
country is proof of its efficiency. 

Fognozl equipment, attached to hose lines 
or mobile units, is the answer to aviation's 
ever-present problem of fire hazards, be- 
cause Fognozl Water Fog is still the finest 
type of extinguisher, and without question, 
the most economical. 

For data on Fognozl, your finest fire pro- 
tection, write today. 


ItN WATER 
FOGNOZL 
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MICRO tSE SWITCH 


Made Only By Micro Switch Corporation . . . Freeport, Illinois, U. S. A. 


AVIATION, June, 1944 



Most of the carrier-based, Pacific fighters 
that are blowing the sons of heaven the 
other way, are finished with Berry Brothers’ 
lacquers and enamels. This rugged, sea- 
going service demands much of any air- 


plane finish, and the fact that Berry 
Brothers’ materials are so universally used 
is proof of their durability. Your postwar 
products will likewise benefit from the use 
of these famous finishes. 


B E R R Y L 0 I D 

AIRCRAFT FINISHES 







Not too long ago — school ventilators were powered 
with D. C. motors because everyone thought that an A. C. 
motor couldn’t be built that would operate quietly. 

Holtzer-Cabot motor development engineers dispelled 
this bug-a-boo by designing a special fractional II. P. 
motor that exactly met all the performance requirements 
including extreme silent operation. 

Today, Holtzer-Cabot is building special motors for military products 
exclusively. However, if you’re planning or working on products for po 
war, our engineers — backed by over 50 years of experience in design- 
ing and building motors to fit specific applications such as instrument, 
aircraft, machine tools, business machines, etc. — ■**— - 1 ' ' 
to talk with you on your motor t**~ L1 


— ocu By over 50 years of experience in design- 
uuilding motors to fit specific applications such as instrument, 
aircraft, machine tools, business machines, etc. — would like 
to talk with you on your motor problems. 

The HOLTZER-CABOT ELECTRIC COMPA 

Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 

125 Amory Street, Boston 19, Moss.; Chicago, Illinois; New York. N. Y.; Philadelphia, P- 
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SEVERANCE 

CHATTERLESS COUNTERSIN 
GIVE MIRROR FINISH.. 


If your production calls for perfectly finished seats, you simply 
can't beat Severance Chatterless Countersinks. In a few sec- 
onds, they produce a finish that will stand up to a commer- 
cial ground job. Using a standard type, a finish sufficiently 
smooth for valve sealings may be obtained. Because of their 
staggered tooth design, they take clean, shearing cuts — 
thereby eliminating chatter. Available with any angle and 
in a wide variety of diameters, lengths and shatiks. Heavy 
duty types have tang shanks and may be used with a Glenzer 
sleeve. Write today for complete facts about how Severance 
Chatterless Countersinks can solve your counter- 
sinking problem. 


Severance Midget Milling Cutters and 
special cutting tools of many types are 
available, with Severance tooth design, for 
finishing every kind of wood, plastic, metal 
and alloy. These fast-working tools take 
sharp bites, throw off clean chips. For best 
service, order new cutters and send your 
worn cutters for regrinding to the nearest 
Severance plant. 


S&mhcuica. 


MIDGET MILLING CUTTERS • PRECISION REGRINDING • SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICHIGAN • PLANTS IN LONG 
ISLAND CITY 1, NEW YORK; DETROIT 2, MICHIGAN; FORT WAYNE, INDIANA; CHICAGO 6, ILLINOIS; AND LOS ANGELES 21, CALIFORNIA. 
IN CANADA: 60 FRONT STREET WEST. TORONTO, ONTARIO. 
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Industry now need not be hendicepped by size limitetions on 

— where extre coolness of cut is essential. * 

Norton Open Structure Wheels ere boing supplied es large as 
24" diameter by 4" wide and 20" diameter by 6" wide — and. 


NORTON COMPANY, Worcester 6, Mass. 


ASIVES 
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THE FORBIDDEN ROOM 




JONES * LAMSON 

MACHINE COMPANY 

SPRINGFIELD, VERMONT, U. S. A. 


Profit-producing Machine Tools 
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NEW HIGH-FREQUENCY STABILIZED 
A-C WELDER FOR LIGHT GAUGE WORK 


The Type WC-AC welder was designed espe- 
cially for welding thin-wall tubular fuselage 
members, tubular clusters on engine mounts, 
landing gear and light sheet metal work — faster 
and better. 

It meets the four major requirements for air- 
craft welding service: 

1. Ability to strike and maintain an 
arc easily over the entire range of 
welding on light gauge work. 

2. Easy stepless cu^en^adjustment^^^ 

3. Ability to weld all types of alloys 
as readily as carbon steel. 

4. High efficiency and power factor. 

The new Westinghouse Type WC-AC Welder 

eliminates the need for “adapting” welders in- 
tended for other types of service with their 
slower and less flexible performance. Superim- 
posed high frequency makes the a-c arc practical 
on light materials at low currents and boosts 
welding output. Further, the price of the Type 
WC-AC welder is comparable with that of regular 
d-c welders. 

For more information on the new Westinghouse 
High-Frequency Stabilized A-C Welder, call your 
nearest Westinghouse office, or write today to 
Westinghouse Electric 8s Mfg. Company, East 
Pittsburgh, Pa. j.70413 


Westinghouse 

A-C WELDERS 



CHECK THESE FEATURES 
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BENDIX PRODUCTS DIVISION OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 
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THE COST OF 


Tomorrow’s Peace 


Today peace-loving Americans are united with 
thirty-three other nations in a common objective 
of destruction. 

Millions of our fine, young men and women 
find themselves invading foreign lands in order 
that their own shores may be spared, and their 
free way of life preserved. 

Their sacrifices will be great. Their job will 
be well done. 

But what of the job they will expect of us 
when they have finished theirs . . . the job of 
turning their hard-won victory into a lasting 
pattern of peace? 

Can we come up to their great expectation? 
We must realize that this is the last opportunity 
of our generation. We must do a better job of 
it than we did in the Twenties and the Thirties. 

We have our backs to the wall, and the scars 
of World War I and a thirteen-year depression 
still are upon us. The final test of our way of life 
is at hand! 

As we look over our shoulder into the im- 
mediate past, we see little to encourage us. But 
we also see much to make us pause. We see a 
tremendous fighting machine, created in a mat- 
ter of months by the miraculous organization of 
our resources. 

We, the largest of the peace-loving nations, 
have overnight become masters at the business 
of waging war. Today, as a result of the co- 
ordination of industry, labor, and government, 
we are producing for war alone as much as our 
total normal production for peace. 

We have amply demonstrated our ability to 
harness the vast productive capacity we possess. 


Why cannot these resources, which we have 
organized so efficiently for the destruction of 
life and property, be directed toward the 
destruction of the causes of war? 

May not the patriotic and emotional strength 
and the unity of action which have been stimu- 
lated for the purpose of winning the war be 
directed, at least equally well, toward the attain- 
ment of world peace and international harmony? 

If they are not so directed, what lies ahead but 
another war? And how can America, in a world 
that is so rapidly shrinking in size, avoid involve- 
ment in any of tomorrow’s conflicts? 

International peace is an ambitious dream 
and its price is high, but the price of war is 
even higher. Our world cannot long survive the 
periodic waste of its human and material 
resources. 

Our country can be the most potent single 
force in bringing about the international under- 
standing that leads to peace, in developing the 
unity that will make the most of the ample 
resources nature has provided everywhere. 

There is no unity in selfishness. There can be 
no unity' if any one of the great powers fails to 
do its part in determining and eliminating from 
the world the basic causes of aggression. 

These basic causes stem from greed and the 
suppression of opportunity for individual prog- 
ress; for self-preservation is the first law of 
nature. 

Mussolini’s dramatic march on Rome in 1922 
was made possible by disillusioned veterans of 
World War I who could find no jobs and whose 
future held no promise. Some of Hitler’s most 



determined followers came from the same ranks. 

Men denied the opportunity to make a living, 
for themselves and for their children, are easy 
prey to false doctrines and dangerous “isms.” 

In any realistic appraisal of our domestic 
problems— economic, labor, racial— it is clear 
that we can solve them, not by waiting until we 
reach some utopian accord, but by making a 
series of compromises. We do this because we 
know how discord can impair the very roots of 
private enterprise, self-government, and self- 
discipline— the essentials of a dynamic democ- 
racy. 

Similarly, peaceful reconstruction of our world 
economy depends on the ability of nations to 
reconcile their differences in a series of working 
agreements. 

If we in the United States want lasting peace 
and if we want to preserve our democratic way 
of life, we must take over our full share of the 
task of initiating these compromise measures. 
Acknowledging our inescapable responsibility as 
the greatest economic and military power in the 
world, we must attempt to insure the free flow 
of world trade, and develop— with profit for 
both parties— backward areas abroad as well as 
at home. And we must do this by making all 
nations share the responsibility, not by allowing 
ourselves to be manoeuvered into being an inter- 
national Santa Claus. 

With our allies, we will have to see to it that 
the devastated portions of the world rehabilitate 
themselves as quickly as possible; that practic- 
able and realistic trade and economic relations 
between nations are developed; and that the 
energies and productive capacities of these na- 
tions are set free to function in a climate that is 
favorable to the growth of free enterprise and 
individual initiative. As the most powerful 
economic force on earth, we have the most to 
gain and the most to lose at the peace table; 
and we must never forget that with our power 
comes responsibility. 

We cannot hope to solve all of the problems 
of all nations— nor even all of our own— but our 
way can become the way for more of the world’s 


humanity. Our strength can become the guiding 
spirit of the smaller nations. 

In the development of a sound American 
foreign policy, let us take care not to attempt 
to control the destinies of other nations. Let us 
remember that we must set the example of self- 
determination of independent, free peoples. 

Freedom is essential to international peace; 
and free competition— whether it be between 
individuals, between businesses, or between na- 
tions— is the mainspring, the synchronizer, and 
the preserver of freedom. For competition always 
is synonymous with private enterprise. 

We are not a covetous nation. We have no 
territorial ambitions. Our international commer- 
cial aspirations are dominated by the conviction 
that we have a great stake in world unity and 
world prosperity. We know that we can no 
longer live apart from other nations and that 
we cannot ignore the fundamental elements 
which affect the well-being of other countries. 

Our foreign policy must encompass a world 
of trade, and help develop it. 

We dare not blunder in the execution of that 
foreign policy if the American way of life is to 
survive. A democracy resolved upon isolation is 
doomed in the world of tomorrow. 

Let us resolve that out of this devastating 
catastrophe we shall emerge with fuller under- 
standing and greater determination to build the 
kind of world which can materialize only if this 
country has the vision and the will to see it 
through. 

We still are free to decide our own fate— still 
free to shape our own future. We still are free to 
preserve the liberty and happiness that has made 
our country the hope of the world. 



President, McGraw-Hill Publishing Company, Inc. 


A Unified Industry 
Writes Its Magna Charta 


.EDITORIAL 


T HE recent Los Angeles meeting of the Governors of 
the Aeronautical Chamber of Commerce of America, 
was a milestone in the history of aviation in 
America. Never before has there existed such unanimity 
in the industry. The Board of Governors of the Chamber 
is now composed of the presidents of the companies respon- 
sible for by far the major part of this country’s aeronautic 
output. This represents 36 percent of America’s war pro- 
duction. Thus, action of the Board can importantly affect 
our whole domestic economy. 

Assembled in that great center of airframe production, 
these men devoted two full days to meetings of the joint 
Aircraft War Production Councils (concentrating on coop- 
eration in the war effort) and one day in reorganizing the 
Chamber as an association for long-term planning and 
delineation of industry policy. Since sound policy is the 
first requirement of any plan, and since aviation is pre- 
dominantly a public rather than a private instrument, the 
Governors unanimously recommended the early formulation 
under certain guiding principles of a national aviation 

Perhaps the most significant aspect was the broad ground 
on which the group approached the problem. It defined 
air power as a four-pronged implement, composed of air 
forces, air bases, air transport and aircraft manufacture — 
a real step forward from the usual connotation of “air 
power” in the narrower sense of an air striking force. It 
recognizes the coming of age of air power and forecasts 
its profound influence on history. Perhaps the best summa- 
tion of the board’s action was this headline in a Los Angeles 
morning paper: “Air Chiefs Vote Sky Mastery as Peace 
Guarantee.” 


H ere we have a significant action. A group of indi- 
vidual heads of highly competitive companies took time 
out to analyze the impact of their business on the public 
interest and to indicate, out of their experience, the means 
of converting one of the most destructive vehicles of all 
time into an argosy of peaceful commerce. It is a plan for 
beating swords into plowshares which reveals the coming 


of a) 


of a- 


This action is but one of the unique aspects of the air- 
craft industry. The brief life-span of its pioneers has seen 
its growth from a "new-fangled contraption” into “the big- 
gest aspidistra of them all." Unlike the pioneers of the 
transcontinental railways, who had the full power of govern- 
ment behind them, the aviation pioneers encountered the 
reluctance of a people bent on peace. Unlike the western 
pioneers, who exploited the natural resources of a new 
country, the aviation pioneers created a new technology. 
They brought this technology from inception to full flower. 
History will record their performance, in the face of great 
vicissitudes, as one of its most striking examples of indi- 
vidual initiative and enterprise. 

Though pioneers seldom display the capacity to realize the 
full possibilities of their pioneering, our aviation pioneers 


have forecast the final step in the full utilization of air 
power. 

In appraising the future, they draw upon past experience. 
They recognize the analogy between sea power and air 
power. They recall the history of the la t half of the last 
century, when a beneficent sea power . . the hands of a 
free people assured the right of innocent passage to all who 
proceeded on lawful occasions. Under the protection of 
this power, over seas trade flourished, peace reigned, pros- 
perity prevailed, world population increased, and the arts 
and sciences advanced. No millennium was attained, but 
human progress was greater than ever before in history. 


A nd now, we Americans have created the dominant air 
power. This imposes on us a great responsibility. 
If we repeat the performance that followed World War I, 
allowing this power to escape into wrong hands, we 
will invite another war. If, however, we conserve this 
power, for use in conjunction with our own sea and land 
powers and those of other people of goodwill, we can keep 
the peace and promote the prosperity of the world. Stra- 
tegically, there is no corner of the globe in which any com- 
bination of forces can successfully overcome us — if we 
determine to build and to maintain adequate land and sea 
power and dominant air powers. 

Private industry has usually confined its thinking to the 
exciting game of making money. This war has brought 
to American businessmen the realization that unless they 
recognize the public interest and collaborate in it, there 
won’t be any game left to play. The public interest is very 
importantly the businessman's private interest. It is, more 
importantly still, the personal interest of the businessman’s 
employees and their neighbors. Public relations programs 
must call for more than mere news releases — there must be 
long-term programs of public education. This, in its 
broadest sense, is one of the major responsibilities of man- 

Recognizing this, the Governors of the trade association 
of the world’s youngest major industry took, at Los Angeles, 
their first step in a new kind of public relations. This new 
conception, together with the time-tested relationship be- 
tween the privately owned aviation industry and govern- 
ment, may well set a postwar pattern for other industries. 

None know better than the leaders of aviation what 
dynamic power lies in the technology of change. No indus- 
try has such an incomparable record in the control of this 
technology. No industrialists better understand the respon- 
sibility involved. And this is evident : To prevent the air- 
plane, which America created, from becoming a Franken- 
stein contrivance, America must harness.it to commerce. 

—EDITOR 
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America's Prime Weapon— 

CARRIER-BASED AVIATION 
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Basic lessons learned aboard the old 
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"As a result of engineering skill, many of the carrier 
plane's limitations actually have been converted into 
assets. Our modern plane closely approximates the speed 
of land-based planes. The larger wing affords maneuver- 
ability in the air, permitting a tighter turn." 
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AN AMERICAN 
AIR POWER POLICY 



• The attendance of the full Board of C 
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HERE ARE YOUR MARKETS 

PART II— EAST AND WEST NORTH CENTRAL, EAST AND WEST SOUTH CENTRAL REGIONS 
By JOHN FOSTER, JR., AssocWe Editor, "Aviation" 


Second of "Aviation's" outstanding regional range-finding series detail- 
ing basic data for merchandising aircraft and aircraft parts . . . Covered 
this month are all pertinent market criteria for the middle United States 
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income, retail sales, automobile ownership. 
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by aviation-acceptance criteria, for the 
168 registered aircraft comprised but 0.7 
percent of those listed for the country, and 
the 547 non-airline pilots make up the 
smallest total in the East South Central 
region. This may be due in large part 
to the fact that the state has but 22 air- 
ports — 0.55 per 1,000 sq. nti., a contribut- 
ing factor in the state's rating as a Class 
C. market, or 28th on a state-by-state 


Again in retail rales percentages, 20 mid-America states show wide variety, covering four 
ranges, as compared with but two in both Middle and South Atlantic regions. It should be 
remembered, however, that many of these states are predominantly rural, where greater portion 
ol needs can be produced by individual families. 


This record would indicate that well 
planned and steadily pushed merchandis- 
ing activities can make the East North 
Central region a consistently profitable 

East South Central 

For mint juleps and horse races (the 
non-street car derby kind), Kentucky is 
the state of states, but for the distribution 
of aviation products, it has its peers. 



That’s not the state's fault ; it is simply a 
matter of geography and economics, two 
factors which have too often been over- 
looked in past attempts at aviation mer- 
chandising. 

The limited number of potential custom- 
ers is clearly indicated in Table V, which 
shows the family population of 698,538 
(1.9 percent) and 1.08 and 1.24 percent of 
the nation’s buying income and retail sales, 
respectively. Further evidence is given 


Tennessee provides a contrast especially 
noticeable in the number of pilots, for 
while it has 1,582 registered, its family 
population is not much higher, standing 
at 714,894, or 2 percent of the nation’s 
total. Although this population is higher, 
the state's passenger auto ownership is 
low. the figure being 323,926. against 
Kentucky's 349.116. By other marketing 
standards, the' Volunteer state follows the 
pattern, with 1.25 percent of the buying 
income and 1.35 percent of the retail sales ; 
aircraft registration of 296 and 28 air- 
ports, all of which help establish Tennes- 
see as a Class C market, 24th most im- 
portant among the 48 states. 

Alabama is the third of the East South 
Central states to enter the Class C mar- 
ket 'bracket, and its weighted rating is 
26th in the state listing. This is based 
partially on the 673,815 family population, 
1.11 percent of the buying income and 1.31 
percent of the retail sales, and passenger 
car ownership of 251.202, or 37 per hun- 
dred families. Aircraft registration is 
exactly the same as that in Kentucky — 
168 — but the number of pilots is higher 
at 980. With 51 airports, or 1 per 1,000 
sq. mi., Alabama has more than the other 
three states in the region. 

Although it has a greater area than 
Kentucky and Tennessee, Mississippi has 
the smallest family population in the 
region — 534,956, or 1.6 percent. More- 
over, both buying income and retail are 
the smallest, standing at .56 and .63 per- 
cent, and the figure of 175.357 passenger 
cars is the lowest in the region. The 145 
aircraft registered follows the pattern of 
other three states, but the 745 non-airline 
pilots give it third place in this respect, 
and the 47 airports give it second place in 
this category. These factors combine to 
make Mississippi a Class D market, rank- 
ing in 33rd place among the states. 

Combining the various data, we find 
that the East South Central region has a 
family population of 2,622,203, or 7.3 per- 
cent of the U. S. total, but that buying 
income is but 4 percent and retail sales 
stand at 4.53 percent. Despite the fact 
that the actual area covered is greater 
than in other regions, the automobile 
ownership totals but 1,099,601 or less than 
that of some individual states. The aver- 
age of 42 per hundred families is lowest 
for any of the nine marketing regions. The 
aircraft as registered numbered 777, or 
3.4 percent of national total, and the 3,854 
non-airline pilots have 148 airports avail- 
able for use. 

Although the East South Central region 
measures out in last place compared with 
the other eight regions, there are several 
factors to be considered in setting up a 
distribution organization. Mississippi and 
Alabama both, for example, have had the 
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criteria are exactly same for all states except Iowa, where automobile ownership rating is one 
class higher than for retail soles. 


benefits of other southern states in that 
the Army and Navy have concentrated 
their air-arm training programs in this 
part of the country ; this intangible "edu- 
cational" stimulus may easily alter the 
course of future aviation behavior in that 
region, as will other factors which can 
best be evaluated in considering all the 
regions as a unit, as will naturally be done 
as a part of this series. 

West North Central 

The seven states of Minnesota, Iowa, 
Missouri, North and South Dakota, Ne- 
braska, and Kansas, comprising the West 
North Central region, give quite a cross 
section of market ratings — ranging from 
Class B to Class E and together making 
up the fifth most important of the nation’s 
nine regions. 

That aircraft distributors and dealers as 
well as parts and service organizations 
can be successfully operated in this region 
is borne out by the measurable data com- 
piled for this scries, as shown in Table 
VI; their locations can best be plotted 
when the region is considered in its 
relation position to the country as a whole. 

In analyzing the individual states, Min- 
nesota has a Class B market rating, and 
stands at 14th place in the state ratings. 
This is based on its family population of 
728,359, which is 1.9 percent of the na- 
tional total. Buying income amounts to 
1.89 percent, but the state accounts for 
2.05 percent of the country's retail sales. 
Transportation requirements arc indicated 
by ownership of 698,238 passenger cars, 
or 96 per hundred families, a healthy 

Minnesota had 1,928 non-airline pilots 
registered on Oct. 1, 1941, according to 
the last available listing covering what 
can be called fairly normal times, and thus 
an average past acceptance of aviation 
is indicated. Its registration of 556 civil- 
ian planes, amounting to 2.4 percent of 
the national total, was second highest 
among the seven states of the region, and 
46 airports — 0.57 per 1,000 sq.mi. — is 
about average for the country. It should 
be remembered, however, that Minnesota 
has a better-than-average number of lakes 
from which to operate water-based or 
amphibious craft, especially as a seasonal 
proposition during the summer vacation 

Iowa, just below Minnesota on the map. 
is likewise just below it in aviation market 
ratings, the final tabulations putting it in 
Class B also ; its weighted rating ranking 
it in 17th position among the states. With 
1.8 percent of the nation's family popula- 
tion, Iowa had 1.61 percent of the buying 
income and makes 1.77 percent of the 
retail sales. Its ownership of 651,300 
passenger cars is at a ratio— 93— slightly 
below that prevailing in Minnesota. A 
total of 1,896 non-airline pilots lived in 
the heart of the corn-hog belt, and among 
them they owned 511 planes, 2.2 percent 
of the national registrations. Although 
Iowa has 4he same number of airports 
as Minnesota — 46 — the state’s smaller area 
gives it .82 ports per 1,000 sq.mi. 

Missouri, a Class B aviation market 
and in tenth place on the state-by-state 
ratings, measures out as the most promis- 


ing in the West North Central region, 
for its family population of 1,068,642 
comprises 3.1 percent of the U. S. total. 
Two important percentages, however, are 
lower, buying income standing at 2.40 
and retail sales at 2.39, and its auto- 
mobile ownership of 728,268 is at a ratio 
lower than all other states in the region. 
A total of 2,789 non-airline pilots meant 
the state ranked seventh in the nation, 
and registration of 631 aircraft gave it 


tenth place on a nation-wide basis. With 
56 airports, Missouri flyers had .81 ports 
per 1,000 sq.mi. 

Several factors, stemming largely from 
sparse population, combined to make both 
North and South Dakota Class E markets 
for aviation products; for they have but 
0.5 and 0.6 percent of the nation's family 
population, respectively; but .29 and .30 
percent of the buying income; and make 
,34 and .37 percent of the nation’s retail 
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When that complex maze of lines on your drawing board soars 
into the sky of tomorrow what will it be — a deadly fighter or 
bomber — a touch-controlled helicopter — an enormously power- 
ful airliner — or an undreamed of ship to sail the blue? 

No matter what it may be, there is a Timken Bearing to give 
weight, compactness, maximum radial and thrust load- 
capacity, freedom from friction. 

Already, Timken engineers have developed a new series of 
tapered bearings that have these all- 
important aircraft qualities, as well as the 
advantages of assured smoothness of oper- 
ation, conservation of power and endur- 
ance and economical maintenance. Consult 
us on your requirements. We will be glad 
to make recommendations. The Timken 
Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TAPERED ROLLER BEARINGS 
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By CHESTER S. RICKER. AM.W, 0./™;/ editor 

Concluding his outstanding study, the author thoroughly details the 
landing gear, hydraulic and pneumatic systems, and controls of 
this remarkable twin-engine bomber. 


H aving discussed the airframe in 
detail, we shall now take up the 
design of the movable parts, 
such as controls, landing gear and hy- 
draulic and pneumatic pressure sys- 
tems. First, the controls — 

Flap. 

Trailing edge flaps are located be- 
tween the inboard end of the aileron 
and the fuselage. The flaps are in two 
sections connected by a torque tube 
with hinges at each end and in the mid- 
dle. They are constructed with spruce 
ribs reinforced with plywood. Fin- 
ished flaps are covered with a 3-ply 
skin having the dual grain running 
longitudinally. The operating jack is 
attached to the rear spar and moves 
the flaps by a direct connection at 
center to the flap operating arm. Con- 
trol reactions are taken bv the rear 

rib 3, where greatest resistance to 
deflection can be obtained. A rubber 
tube seal at bottom of the flap prevents 
any air leakage through the hinge dur- 
ing flight. 


The aileron is built upon 24ST Al- 
clad spar of channel section. The ribs, 
except those for hinges, arc all of skele- 
ton form and made from 24ST Alclad. 
The entire assembly is covered with 
0.012 24ST Alclad skin. The tab, also 
made from Alcald, is attached at inner 
end of the aileron by means of a piano 
hinge. It is automatically operated by 
an adjustable linkage at the inboard 
hinge. Mass balances are provided in 
the leading edge of the aileron. It is 
supported by three hinges, the outer 
and inner ones of which are universal 
so that there can be no misalignment in 
assembly or in service. Tabs are 


differentially controlled, the port one 
being trimmed from the cockpit. 

The empennage is quite conventional 
in general design, but the stabilizer and 
fin are of wood, while rudder, elevator 
and trim tabs are aluminum. This 
group also includes the tail fairings. 
No outside bracing is used, and all 
controls are easily reached after remov- 
ing tail fairings, which are secured 
with Dzus locks. 


The stabilizer is one-piece all-wood 
cantilever construction of symmetrical 
airfoil section. It extends 110 in. each 
side of the centerline, is 16 in. wide 
at the tip and about 41 in. at the root. 
It is supported by two continuous 
wooden box type spars that run from 
tip to tip. Except for the center sec- 


tions, these spars have spruce flanges 
top and bottom and 3-ply webs on each 
side. At center the spars are filled 
with laminated spruce at the point 
where the front one is attached to the 
fuselage and where the rear one carries 
the rigging brackets. There are ten 
spruce-and-plywood ribs on each side 
of the stabilizer between spars. A 
similar number of spruce-and-plywood 
formers are provided ahead of the front 
spar for the leading edge. 

Small plywood brackets arc provided 
on the back of the rear spar to support 
the skin where it overhangs. Each 
half of the stabilizer is covered with 
0.16 in. 3-ply birch skins. The leading 
edge is made from a formed 3-ply 
spruce member into which the top and 
bottom skins are fastened and feathered 
off. Near the center on the forward 
side of the front spar there are three 
metal brackets which anchor the tail- 
plane to No. 7, or rear bulkhead of the 
fuselage. Two brackets bolted to front 
of the rear spar are connected to the 
rear bulkhead by two diagonal tubes 
at each point. These tubes have ad- 
justable clevises at the rear spar 
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brackets so that incidence of the stabi- 
lizer can be adjusted when rigging the 

Construction of these stabilizer 
brackets is very interesting. Fittings 
attached to the rear bulkhead to sup- 
port the front spar have screwed-in 
bushings which may be adjusted about 
1/16 in. in either direction. Thus it is 
easy to correct for slight variations in 
dimensions when assembling the stabi- 
lizer on the fuselage. To make an abso- 
lutely tight fit between fuselage bracket 
and front spar bracket which straddles 
it, a split bushing instead of a bolt is 
used. Each end of this bushing is 
bored out on a taper into which cones 
are inserted with a bolt so they can be 
drawn together to expand the split 
bushing. A castelated nut and cotter 
key secure the bolt when the bushing is 
tight. 

At top and bottom of the rear fuse- 
lage bulkhead there are brackets to 
which the rear spar diagonal braces are 
attached. One through-bolt holds both 
in place. At rear spar brackets, the 
bracing tubes are attached with clev- 
ises, which have screw and lock nut 
adjustments to permit adjusting inci- 
dence of the stabilizer. This adjust- 


ment varies through angularity, so it 
is necessary to connect the clevises to 
the bracket proper through links 
pivoted on a horizontal pirn Thus no 
bending strains are introduced either 
in the tubes or on the threaded portion 
of the clevises. 

What does not show in the drawings 
but is an important part of the support, 
arc the longitudinal laminated spruce 
reinforcements which transfer loads 
from the rear spar brace brackets on 
No. 7 rear bulkhead to the fuselage 
floor and to No. 6 bulkhead. Metal 
angles backing up the brackets are 
fastened to these reinforcing members, 
thus the stabilizer forces are absorbed 
by both No. 7 and No. 6 bulkheads, as 
well as the monocoque structure enclos- 

The stabilizer spars taper from 
center to tip, varying from about 7. 25 
in. maximum height at center to about 
4 in. at the tip. In width they are also 
tapered from 2.25 in. at center to 1.25 
in. at tip. The rear spar is straight, 
but the front has a sweep back on each 
side of about 1 in. in 4. The spar booms 
are formed from six laminations of 
0.4 in. spruce and built up of selected 
long grain pieces. The front flanges 


are tied together with 0.16 in. 3-ply 
webs, the rear flanges by 0.12 in. 3-plv 
webs on each side. The inside of the 
spars is filled with 5-ply spruce blocks 
wherever a bracket is attached. The 

outside with compressed 0.5 in ply- 
wood. There are six of these points on 
the rear spar, two at the center, two at 
the ends, and two for the intermediate 
hinge brackets. At every rib point 
there are 0.5 in. wide and 0.4 in. thick 
vertical spruce stiffeners to which the 
leading edge, intermediate ribs, and 
trailing edge ribs are glued and 
screwed. 

The stabilizer tip rib and the rib at 
the inside edge of each section have 
solid 3-ply sides that act as a closure. 
All the other rib units are of one-sided 
plywood construction. There arc also 
two heavy box section ribs 1 in. wide 
and about 7 in. high near the brackets 
which support the stabilizer and act 
as compression spacing members 
between front and rear spars. They 
are bolted through metal angle plates 
to both spars and brackets and bear 
against compressed plywood facing on 
spars. 

Elevators 

The elevator is hinged to stabilizer 
rear spar by a center locating and four 
hinge brackets. The latter are of the 
universal type having a link with cross 
bolts that give each one considerable 
lateral freedom as well as providing 
the axis about which the elevator turns. 
Two similar self-aligning hinges are 
used for the rudder and mounted on the 

Each elevator is formed on a single 
box type Alclad spar. Elevators are 
interchangeable. Tab operating mech- 
anism is under the elevator on the 
left side, and above the wing on the 
other, being covered with a detachable 
fairing. Alclad ribs are used in each 
elevator. Three ribs support the horn 
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and six carry the tab. Second and third 
ribs from the inner end are closer to- 
gether and straddle the tab operating 
rod. This prevents deflection at this 
point, assures uniform action in tab 
control, and provides secure anchorage 
for the elevator torque tube. Elevators 
are bolted together at the center hinge 

To the port elevator torque tube 
flange are bolted the elevator operating 
arms, to which the operating cables 
are attached. These pass over ball 
bearing sheaves on the aft side of 
stabilizer front spar and through rear 
bulkhead into fuselage. To the star- 
board elevator a static balance weight 
arm -is bolted. Mass balance weights 
are also provided inside the aerody- 
namic horn balance at outboard end of 
each elevator. The elevator torque 
tube extends through the two inboard 
ribs of each elevator and is riveted to 

Elevator tabs are located between the 
inboard end of each elevator and the 
6th rib from center. An Alclad channel 



spar connects the rear ends of these 
ribs and has a piano type tab hinge 
along its lower flange. The port tab 
can be used for trimming and can be 
adjusted 8j deg. up to 9J deg. down 
by the cockpit tab trim control. Ad- 
justment is obtained by a screw trim- 
ming jack, located at elevator center 
bearing and bolted to back of the tail- 

The trim control operates through a 
box-like member bolted to the left trim 
tab tube. A nut running on a vertical 
screw changes the tab position and is 


turned by a small chain sprocket at the 
top, which is controlled by a chain and 
two elevator trimming cables leading 
from the cockpit. Sprocket and cables 
are in a sheet aluminum housing to 
protect them from water or mud. 

Elevator construction follows con- 
ventional practice. Forward edge has 
a 2.75 in. radius skin with a 5.12 x 0.75 
in. channel main spar riveted inside, 
to which channel section ribs are at- 
tached. Aft inner corner of the ele- 
vator is braced by a diagonal tube. 
The ribs all have lightening holes and 
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"Z” section stiffeners are used top and 
bottom on the skins between ribs. 
Trailing and elevator tip edges are 
formed with an oval aluminum tube to 
which skins are fitted and riveted. 
Brazier head rivets are used through- 
out. The under skin and trailing edge 
are fastened by 0.12- in. explosive 


Tail Fin 

The single fin is attached to top 
of the fuselage by four brackets and 
four bolts. These brackets are attached 
to the two rearmost fuselage bulkheads 
and project above the fuselage skin. A 
fairing covers bolts and brackets after 
fin is installed. As will be noted, the 
fin and rudder loads are well distrib- 
uted over rear end of the monocoque 
structure. 

Fin spars are of heavy laminated 
construction with 3-ply spruce webs. 
The rear spar is approximately 7 in. 
wide and 2.5 in. thick at the bottom, 
tapering to 0.87 in. at top. The front 
spar tapers from 2.12 to 1 in. Front 
and back these spars have “H” shaped 
laminated steel brackets bolted to the 
bottom ends. The inner lamination 
runs about 13 in. up the spar. These 
metal brackets straddle the metal ones, 
which strengthen the fuselage bulk- 
head extensions that project through 
top fuselage skin. Brackets on the 
bottom of the two fin spars are 21.5 
in. apart on centers. To give lateral 
stiffness to the fin, bolt holes at rear 
bracket are spaced 2.87 in. each side 
of centerline. Two 0.75 in. bolts are 
used to hold the rear spar: two 0.62 
in. to secure front spar of the fin. Lead- 
ing edge of the fin is a 3-ply formed 

spruce member into which the skin 

The three rudder hinge brackets are 
bolted to aft side of fin rear spar. 
Where brackets arc bolted. Bakelite or 
compressed laminated wood is used 
as a bearing for both brackets and 


Rudder is a fabric covered metal 
structure, while the tab is all Alclad 
attached by a piano hinge on the right 
side to metal rear spar of the rudder, 
and extending upward from bottom 
edge of rudder to No. 4 rib. Tab is 
used to trim the rudder but also acts as 
a servo device. It furnishes the trim 
and servo deflections to the left, while 
a spring moves it to the right (this 
is fully explained under controls). 
Rudder is fastened to fin by three 
hinges along the rear spar. Bottom 
hinge of the rudder and center hinge of 
the elevator are arranged to take both 
radial and end loads. That is why all 
the other hinges can be universal 


jointed Eleven hinges have ball bear- 
ings and are packed in non-freezing 

The rudder is built like the elevator 
with an Alclad box spar consisting of 
the semi-circular hinge portion with a 
channel spar riveted between the open 
ends. There are eleven metal ribs, 
three of which form the rudder horn 
and carry the mass balance weight. 
Five bottom ribs support rear spar and 
lab. Tab mechanism is between ribs 
2 and 3. which are close together as 
on elevator. Rudder lower corner is 
braced by a diagonal tubular strut at- 
tached to torque tube under rib 2. 
There is a diagonal tubular brace from 
rib 5 at the hinge spar to trailing edge. 
The trailing edge is a flattened alumi- 
num tube riveted between trailing edge 
flanges of the ribs. The torque tube is 
bolted to ribs 1 and 2 of the rudder and 
carries tab operating tube inside it 
Landing Gear 

Landing gear consists of two inter- 
changeable units attached by tubular 
structures to the wing immediately be- 
hind the engines. Two brackets on 
front of forward wing spar serve as 
pick-up points for both engine mount- 
ing and undercarriage. These brackets 
are bolted to companion angles that tie 
the front spar and wing ribs 3 and 4 
together. Landing gear supports ex- 
tend downward behind firewall to a 
horizontal tube that serves as a hinge 
point for landing gear. This upper 
structure is braced laterally by di- 
agonal tubes and longitudinally by 
heavy tubes which terminate in brakets 


on the rear portion of wing ribs 3 and 
4, forming fixed portion of the support. 

Movable parts of landing gear con- 
sist of oval steel-tube compression 
struts hinged on fixed horizontal tube. 
At bottom they are secured to the axle 
with forged steel “U” straps. Legs 
are cross-braced by tubular members 
diagonally arranged and are held in 
place by radius rods that are attached 
to rear of legs and to rear wing spar. 
A double acting hydraulic jack raises 
or lowers the gear. 

Each landing gear unit is provided 
with doors that close automatically as 
the unit is retracted into the wheel 
bay. A latch mechanism on the right 
hand radius rod holds gear in up posi- 
tion. Down position is secured by a 
spring-loaded mechanical safety latch 
incorporated in the lower fitting on 
hydraulic jack cylinder. It engages in 
a collar on the jack ram and is released 
only by hydraulic pressure on the 
safety valve when raising undercar- 
riage. 

Bottom sections of the right and left- 
hand hinged radius rods are joined 
together at their upper ends by a large 
tube and forged fittings. Since the 
hydraulic jack in only attached to the 
right hand radius rod, the cross tube 
must carry load due to lifting the left 
hand radius rod. 

A visual indicator in the cockpit 
shows when undercarriage and tail 
wheel are locked in up or down posi- 
tion, and a warning horn will sound 
when landing gear is not locked down 
and throttles are more than three- 
quarters closed. 
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Two micro switches on the landing 
gear operate visual indicators ; the up 
switch is just above the up latch 
bracket on right wing rib and operates 
when latch has engaged the uplnek — 
the down switch is on the undercar- 
riage jack cylinder. A Gravincr grav- 
ity type is used, A second switch is 
introduced in the circuit so that the 
gravity switch can be rendered oper- 
ative when the wheels are down and 
inoperative when they are up. This 
is necessary to prevent the fire extin- 
guisher from functioning during acro- 

Shock Absorber Strut 

Two shock absorber struts are com- 
pression rubber type and are oval in 
section, made from S-ga. steel stamp- 
ings. The upper head carries a bracket 
that is hinged to the stationary landing 
gear frame. The lower or open end of 
the tube is closed by a fabric and Bake- 
lite molded head which guides the tubu- 
lar piston rod. An oval Bakelite piston 
slides up and down inside the tube. 

Between head of strut tube and pis- 
ton are nested eleven rubber compres- 
sion blocks, separated bv aluminum 
guide plates. The blocks are smaller in 
section than the tube to allow for ex- 
pansion. There are eleven blocks of 


full thickness and one of half thickness 
all located above the piston and also 
one block beneath the piston to absorb 
rebound. Each block is molded with 
two conical projections on top and 
corresponding depressions in the bot- 
tom to keep blocks and plates in align- 
ment. The piston tube is attached to 
the Bakelite piston by scrivets and 


threaded rods. Where the piston rod 
passes through the Bakelite guide, the 
bore is lubricated with graphite. 
Bottom end of the piston tube carries 
a rectangular forged flange to which 
the wheel axle is attached by a forged 
steel U-shaped strap and four bolts. 

Since there is no hydraulic or 
pneumatic mechanism in the strut to 
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leak, it can be made without recourse 
to micro finishes. No adjustment is 
required in service beyond renewal of 
compression and rebound rubbers after 
considerable service. For small adjust- 
ments a full block of rubber can be 
substituted for the one of half thickness. 

The tube is made from two stamp- 
ings of 8-ga. steel that are held to very 
close limits. They are riveted together 
in pairs to form a complete oval tube 
and do not require further finish inside 
after assembly. 

Exposed end of the piston rod is fully 
protected from the elements, dirt, and 
water by a boot attached to bottom 
head of tube and axle attachment forg- 
ing. 

Landing Wheels 

The landing wheel is a magnesium 
casting of Dunlop design, made by 
Kelsey Wheel, and mounts a 15.00x16- 
in. tire with anti-skid tread. The tire is 
held on the wheel by a flanged locating 
collar secured by a locking ring. Wheel 
is mounted on two anti-friction bear- 
ings supported by tubular axle. End 
caps and a tie rod retainer seal ends of 
axle tube. Axle end fittings carry ball 
bearings, are flanged to attach the 
brake anchor plates. The hub of these 
fittings has a flat upper surface with 
a spigot to lock and pilot the shock 
absorbed strut bottom. Through this the 


braking torque is transferred to the 
shock absorber unit. 


There are two 13 x 3.25 in. internal 
expanding brakes in each wheel. They 
are pneumatically operated by a rubber 
tube located just under the six brake 
shoes in each brake assembly. The 
brake anchor plate has a channel 
shaped rim which extends inward 
beneath the braking surface of the 
wheel. This channel is 3.37 in. wide 
and 0.5 in. deep. It has 1.5 in. slots at 
60 deg. intervals, which are located at 
each side of the channel and go clear 
through to the inside. The rim of the 
channel is unbroken. These slots anchor 
the brake shoes. Each brake shoe is 
made from a 16-ga. steel channel 3.25 
in. wide and 0.37 in. deep. At center of 
each flange there is a slotted tongue 
1 in. deep and 1.5 in. wide to fit in the 
slots of the brake anchor plate. 

In assembly, the rubber tube is first 
laid in the anchor plate channel, then 
the six brake shoes are slipped in place. 
To hold them, a retainer yoke goes 
across between slots in lower ends of 
the brake shoe anchor tongues. A small 
coil spring is slipped in between yoke 
and underside of the anchor plate. This 
not only locks the brake shoe in place 
but draws it down tightly against the 
anchor plate channel and prevents it 


dragging when brake is released. The 
individual brake shoes have a 3.25 x 
0.25 in. brake lining riveted to their 
working face. 

A regular tire tube angle stem is 
used to connect the air pressure line 
to the brake expanding tube. This is 
stationary, so after it passes through 
the brake anchor plate it can be con- 
nected directly to the air pressure tubes 
fixed to the side of the compression 
leg. A flexible air pressure hose joins 
tubes and fitting on the anchor plate 
so as to allow for shock absorber action 
of the compression leg. 

Since the magnesium wheel does not 
of itself make a good braking surface, 
cadmium plated steel inserts, 0.18-in. 
thick, are provided. They have a 1 in. 
lip on the inside that is secured to the 
magnesium wheel with 16 0.312 in. 
bolts. 

Spring closed L-shaped oil seals arc 
provided at each end of the axle to 
prevent any grease working out of the 
hub and being thrown on the brakes. 

Wheel Doors 

Wheel doors are contoured to enclose 
nacelle bottom from engine firewall 
back to rear spar. They are made from 
two sheet aluminum stampings riveted 
together along the edges, and there is 
a stiffening rib at the front hinge sec- 
tion. Each is supported by two invisible 
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type hinge brackets. The lower edges 
have a 0.5 in. rubber tube to provide a 
seal. Front and rear ends fit over can- 
vas sealing pads riveted to nacelle 

Operation of the doors is perhaps the 
most interesting feature of the assem- 
bly. The rear ends are drawn together 
by spring-loaded 0.18-in. flexible steel 
cables and are opened by tubular steel 
guards attached to the undercarriage 
legs as landing wheel is lowered. After 
legs clear ends of the doors, tubes 
attached to sides of lower radius rods 
catch Bakelite rubbing strips on bottom 
edge of doors and keep them apart. 


To pull the doors together, 0.18 in. 
flexible steel cables are used. These are 
attached through turnbuckle adjust- 
ments to the cross piece between 
diagonal leg cross braces. They are 
then led back to a pair of pulleys on 
the radius rod cross member tube and 
forward again through bronze fair- 
leads in the cross piece to which the 
ends are first attached. From the fair- 
leads the cables pass over long Bakelite 
rollers attached to front of the com- 
pression legs and thence into front end 
of the wheel doors guided between a 
couple of plastic sheaves. 

End of the cable is attached by eye 


splices to the end of a J in. "bungee," 
which is led around a pulley at rear of 
each wheel door and back to the front 
end of that door. When doors are open, 
the “bungee” is stretched almost double 
its original length. This structure per- 
mits keeping the doors under tension at 
all times, whether open or closed. 

The hydraulic system used for oper- 
ating the landing gear contains two 
independent circuits — one the regular, 
the other an emergency system. Two 
hydraulic pumps are used, one on each 
engine. A hydraulic accumulator is pro- 
vided in the aft part of the fuselage 
between bulkheads 3 and 4. Lines from 
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engines to junction block in the cock- 
pit, and from selector valve to under- 
carriage jacks, run along the front side 
of main wing front spar, where they 
arc accessible when fairing over the 

The emergency undercarriage 

wing rear spar. Hence if the front lines 
arc damaged it is still possible to lower 
the wheels. A hand pump can be used 
for this purpose if engine pumps are 


not working. Emergency selector valve 
just behind pilot's seat cuts in emer- 
gency line. This line does not connect 
with the tail wheel, and the ship has to 
land without it being lowered; but the 
damage sustained would be minor com- 
pared with a "belly landing.” 
Undercarriage and tail wheel selector 
lever is center in the hydraulic control 
box in cockpit. A safety catch must be 
released before the up position can be 
selected. Selector lever should return 


down operation is completed. If it 
should return prematurely, it is put 
down again by hand. This is possible 
in cold weather due to the greater vis- 
cosity of the hydraulic fluid. 

Tail Wheel Assembly 

The 8.00 x 5 in. rail wheel is on a 
retractable unit having a vertical 
trunnion. Like the undercarriage legs 
it has rubber type shock absorber. The 
wheel is mounted on a hinged fork 
attached to a caster swivel. Load is 

elements in swivel cylinder by link and 
piston rod. Shock absorbing elements 
are carried in a steel cylinder on needle 
bearings inside the shock absorber cas- 
ing on the rear fuselage bulkhead. The 
jack ram is connected to the casing 
through a link which retracts the lock- 
ing pin before it starts to raise the tail 
wheel. 

A micro switch operated through a 
flat spring, which contacts the tail 

position, closes the circuit to the indi- 
lion is provided when the wheel is up. 

rubber blocks for cushioning purposes 
and one between shock absorber piston 
and bearing block to take rebound. 

casting in which the shock absorber 
cylinder rotates. The cylinder is sup- 
ported at the head end by a plain bear- 
ing and at the lower end by a needle 
roller bearing so there is’ no wear 
on the softer magnesium. The top plate 
or cylinder head bears against a Bake- 
lite thrust ring when the shock absorber 
is in action. This top plate carries a 
V-shaped centering cam. Another cam 
that does not rotate is located in the 
head of the easing and spring pressed 
against the V-cam on the cylinder to 
center the tail wheel in flight. The cyl- 
inder is held in place by a hollow bolt 
through the center and supported b.y a 
ball thrust bearing. 

The shock absorber piston is guided 
by a bearing block inserted at bottom 
end of the cylinder. The method of 
locking the fork attachment to it with 
dowel pins is interesting. These pins 
are held in place by a band with notched 
holes that slip into a grove under the 
head of each dowel pin. 

Cylinder and inner sleeve are fas- 
tened to the fork attachment by coun- 
ter-sunk bolts. 

Adjustable friction disk vibration 
dampeners are applied to the hinge 
shaft of the fork attachment. A rubber 
compression ring is used to adjust 
their tension. Tail wheel assembly on 
the rear bulkhead is pivoted on two 
bearings located as far apart as possible 




and supported by a tube. This tube 
prevents their binding under severe 
twists. Lantinum shims in the support- 
ing bracket bushings permit axial 
adjustment of the tail wheel assembly 
so the locking pin will align with the 
locking ring in the rear bulkhead. 

The combination of self-centering 
cam friction shock absorbers and dual- 
tread tail wheel provides an unusually 
safe and satisfactory tail wheel action 
during high speed landings, according 
to the designers. 

Engine Cowling 

Engine cowling, nacelle, and wheel 
doors form a streamlined unit that is 
beautifully faired into the main wing 
when the ship is in flight. Dzus fas- 
teners arc used to hold the engine cowl- 
ings in place. All joints are made prac- 
tically air tight, either with tubular 
rubber or canvas seals. 


Engine Control. 

Throttle and propellor controls arc 
mechanically operated from the cock- 
pit through levers and ball bearing 
torque tubes attached by brackets to 
the front wing spar. Cams on throttle 

warning lamps and horn switches when 
the throttles are more than three- 
quarters closed. 

Two-speed supercharger on each 
machine is controlled by an electro- 
pneumatic ram. With cockpit switch 
set at Auto an aneroid operated switch 
will bring the supercharger into oper- 
ation at 15.250 ft. altitude. If the switch 
is set at Mod. (moderate) only single- 
speed supercharging will be obtained 
at all altitudes. Flexible cables from 
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cockpit to engines cut out “slow run- 
ning” and “automatic boost” controls 
when required in emergencies. Addi- 
tional electro-pneumatic air intake con- 
trols are provided for tropical opera- 



Two Packard-Rolls Royce Merlin 
31, 33, or 225 engines are used. They 
arc mounted on four feet cast integral 
with the crank case. To support the 
engines in the plane, a tubular steel 
frame is provided. This consists of two 
units, one left and the other right, 
which are attached to brackets bolted 
to the front of the front spar. Ribs 3 
and 4, immediately behind these 
brackets, give them the necessary tor- 
sional rigidity. The interesting feature 
of this structure is combination of 

makes an inverted bridge truss that 
not only supports the engine but 
strengthens the landing gear. The con- 
struction transmits the engine inertia 
loads directly to the undercarriage 
when landing instead of through the 
wing structure. 

To take engine torque and provide 
lateral stability for the engine, trans- 
verse and diagonal bracing is incor- 
porated in each mount. Construction of 
the spar attachment brackets for under- 
carriage and engine are of unusual 
interest. Ordinarily it is quite a difficult 
problem to make transition from metal 
to wood, but the problem is handled in 
a very direct and simple manner in this 
case. Even the flap jack and center 
hinge support are tied into this struc- 
ture to get maximum bracing. 


Sixteen gallons of water and ethylene 
glycol mixture are used in each engine, 
with provision of an expansion header 
tank just ahead of the cylinders. Filler 
opening for the cooling system is in 
header tank. A thermometer is pro- 
vided to indicate engine temperature on 
the instrument panel. Thermostats and 
movable radiator air duct flaps control 
engine temperature. The flaps are con- 
trolled by the pilot. The automatic 
thermostat valves are designed so only 
jacket coolant is circulated up to 185 
deg. F. This provides a quick warm-up. 
Above 221 deg. F. all coolant circulates 
through the radiators. Each engine has 
its own cooling system for both coolant 
and lubricating oil. The connections are 
short and direct from engine to radiator 

Radiator is located "on front spar 
between fuselage and engine nacelle. 
The air duct forms leading edge 
at this point. Radiator unit cover 
forms the top of the wing, and the 
same is true of the bottom. The radiator 
cores are mounted in an aluminum 
frame structure that is bolted to the 
front of the main wing spar. The lower 
connections are tubular in form, pro- 

length. The top is attached to the wing 
spar by the five channel shaped ribs 
which go over the top of the radiator 
cores. These ribs have lightening holes 
through which the service pipes are 
threaded. Diagonal tubular braces at 
center steady the whole installation 
laterally. They also take reactions from 
the electro-pneumatic ram which 
operates the cooling flaps in the air 

Air enters the radiator duct through 




a slot in the leading edge of the wing, 
but the flow is controlled by position 
of the outlet flap below and behind the 
radiator cores. A back plate stream- 
lines the air beneath the front spar 
when the flap is open. Flaps for each 
engine arc separately controlled by 
switches at the pilot’s hand. The 
electro pneumatic rams are designed to 
close flaps when the temperature is 
below 230 deg. F. and open them when 
it reaches 239 deg. maximum. 

The radiator core is divided into 
three sections. A small section with a 
special outlet passage is located next to 


the fuselage. There is a hand-operated 
flap in this passage controlled by the 
pilot. When flap is closed, all air pass- 
ing through this section of the radiator 
goes into the cabin through an inlet 
tube inside of the fuselage. An air tube 
front cabin to airstream is also pro- 
vided to exhaust the air. 

At the engine side of the radiator 
there is a honeycomb type cellular core 
to cool oil in the same airstream but 
entirely separate from the engine cool- 
ing section. The engine cooling radia- 
tor core is of the fin and flat tube type. 

All oil and liquid couplings are made 


with the "Alvinto” design. The thermo- 
static relief valve mounted on the 
header tank controls pressure in the 
cooling system and suppresses boiling. 
It also admits air to the header when 
temperature falls, thus relieving the 
system of sub-atmospheric internal 
pressures. A relief valve opens up at 
two atmospheres pressure. The vent 
tube discharges just aft of exhaust 

Fuel System 

Fuel is carried in five pairs of alum- 
inum alloy tanks protected by self- 
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sealing coverings. They are all housed 
within the main wing and have a total 
capacity of 674 U. S. gal. Electrically 
operated gages indicate contents of 
each pair of tanks. Filler openings are 
through top of wing or fuselage for all 
tanks. On the starboard side of the 
fuselage there is a fuel collection gal- 
lery casting that has disk-type non- 
return valves to prevent flow of fuel 
from one tank to another. 

The outboard tanks feed direct to 
their respective engines, through the 
main control cocks and through the 
booster pumps, but they are not con- 
nected to the fuel gallery with the 
other tanks. The fuel gallery feeds 
both engines from the tanks connected 
to it. Each pair of tanks is provided 
with a drain cock and all delivery con- 
nections have a check valve so they 
can be disconnected without loss of 
fuel. Pressure is applied to tanks, but 
it can be cut off and the tank vented. 


Aileron, elevator, and rudder con- 
trols are all operated through cables 
guided by molded pulleys mounted on 
sealed ball bearings. In several loca- 
tions, adjustable tubular connecting 
rods are used. These are also pivoted 
on ball bearings. 

The control column is a vertical 
tube hinged at the bottom and sur- 
mounted by an abbreviated wheel and 
a thumb lever for operating the brakes. 
There is no adjustment on the control 
column for height or position. The 
pedals, however, are adjustable for leg 
length and can be set at five different 
points about 1 in. apart. 

Elevator Control 

The control column is connected by 
an adjustable length tube to the 
elevator control layshaft beneath the 
pilot’s seat. Cables connect the lay- 
shaft with a countershaft mounted on 
the aft-side of No. 4 bulkhead. These 


cables are attached to circular pulleys 
at both ends. The second elevator pulley 
on the countershaft is oval in shape so 
as to provide a low gear ratio at small 
control angles with a progressively 
higher gearing as the angles increase. 
Cables run from the oval pulley to 
levers on the elevator torque tube. 
Travel limit stops are provided on the 
layshaft and also a trimming weight. 
This hangs down about 6 in. below the 
countershaft center when elevator 
controls are at neutral. 

Elevator trim tabs are controlled by 
a hand-wheel at the left of the seat. A 
quill shaft, concentric with the elevator 
layshaft, is connected to the wheel shaft 
by chain and sprockets. On the out- 
board end of the quill shaft there is 
another sprocket. Motion of this 
sprocket is transferred to the two 
elevator trim tab cables by a short 
length of chain and to the elevator 
trim jack bolted to back of rear 
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lever, pivoted on the forward side of 
No. 6 bulkhead. Bulkhead acts as a 
stop for rudder pedal movement. 

Rudder trim tab is operated by a 
jack mounted on rear face of No. 7 
bulkhead, just below rudder. It is oper- 
ated by small flexible cables wound on 
a small drum that forms the nut of the 
trim jack. At the cockpit and the rudder 
trim control a Teleflex control box is 
mounted on the center support of the 
“V” windshield where its crank con- 
trol is easy to reach and the indicator 
showing rudder tab position easily 
read. The Teleflex cable runs from the 
control through No. 3 bulkhead. From 
this point to the tab control drum, 
flexible cables are run over molded ball 
bearing sheaves. 

Rudder tabs not only serve as trim- 
mers but also provide servo action for 
the rudder. To introduce the servo 
action a telescopic spring strut is fitted 
in the rudder control system. 

Pneumatic brake control is operated 
by thumb lever attached to right hand 
spoke of aileron control wheel. It is 
provided with finger operated clip so 
it can be locked in on position. A flex- 
ible cable transmits brake lever motion 
to differential control box on floor just 
ahead of the rudder pedals. Thumb 
lever merely operates an air valve. The 
brake control box is also connected to 
the forward or right brake pedal lay- 
shaft. A tubular rod joins the short 
levers provided at each end. This con- 
trol divides the braking effort between 
the landing wheels depending on the po- 
sition of the rudder pedals. To get even 
braking, it is only necessary to keep 
both rudder pedals at center position 
and control the amount of braking by 
thumb pressure. 

Location of brake differential con- 
trol valves is indicated in the diagram 
of the pneumatic system controls. 

The' pneumatic system controls 
brakes, radiator flaps, superchargers, 
and desert air controls, and it has a 
small single cylinder aircooled com- 
pressor on the engine. An air bottle is 
provided in the after part of the fuse- 
lage. Pressure regulator valves, press- 
ure maintaining valve, and oil filters 
provide adequate volume of clean air. 
Compressor cylinder is air-jacketed so 
that a high pressure head of air due to 
ship speed will be circulated all around 


Oxygen System 

Since the Mosquito is used at high 
altitude as well as for strafing, a com- 
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plete system of oxygen tanks is pro- 
vided. Two different demand regulators 
and flow meters are provided — one for 
the pilot and another for the bom- 

For high flying or in cold weather, 
hot air from the left air heater is 
directed into the cockpit. Ordinarily, 
heat is not taken from the right heater 
where a duplicate installation is pro- 
vided. However, for photographic work 
at high altitude it is necessary to keep 
the cameras warm, so ducts are pro- 
vided to distribute heat from the right 
heater where needed. For long distance 
missions, an auxiliary oil tank is car- 
ried in the aft fuselage, and this also 
is kept warm by the same means. The 
regular oil tanks for each engine are 
located behind the firewalls of their 


Acknowledgment: — This description of the deHavil- 
land Mosquito wns only made. possible by the 
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“i-His 



respective engines in the landing wheel 

The Mosquito is now being built on 
North America by the DeHavilland 
Aircraft of Canada, Ltd. Because 

sary to purchase all equipment on this 
side of the Atlantic, many new engi- 
neering problems introduced them- 


selves, resulting in a tremendous 
amount of re-engineering before pro- 
duction could be attained. Much credit 
is due W. D. Hunter, Canadian Chief 
Engineer, W. J. Jakimiuk, Chief Cana- 
dian design development engineer and 

neer, who came from England especially 
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LET'S MAKE 

INSTRUMENT FLYING EASIER 


By JEAN H. HAMELET, 

Flight Captain. Consolidated Vultee Aircraft Corp. 


A flying man's plea to the engineers — calling for complete re-design instead 
of mere re-grouping of blind flying instruments. The "Cross System" 
he advocates makes sense, answers the express needs of many pilots. 


A irspeed 130, heading 110, altitude 
5,000. . . . Listen, that on- 
course signal is building up pretty 
fast. I better start turning to the right 
. . . left ... no, right, of course 
. . . Wait a minute, what's the heading 
of that leg — 142? . . . Yes, that’s right 
But watch that airspeed — is it 135 or 
125? . . . Oh, 135. Better pull up a 
little. . . . And that gyro horizon was 


coming fast . . . let’s turn a little more 
. . . Altitude, Oh! oh! that needle 
moved to the left . . . Heading, airspeed, 
altitude, ball in the center, what time is 
it — 33? . . . No. 32. Should be over 
the cone in 7 min. ... 32 plus 7 is 

39. Yes, 39. Let's call the tower 135, 

130, 39, 5,000 . . . airspeed, altitude, climb 
indicator, gyro, horizon . . . gyro, 
heading, altitude . . . Let's keep our 
eyes moving, as they say in THE BOOK. 



Watch the instruments . . . Hell ! I 
sure keep them moving, and my neck, 
too. I can't see that altimeter behind 
the wheel — or if 1 see it, I can’t see the 
gyro! Listen, it’s a faint N now, 135, 
no, 145 Will do . . . 130, 39 . . . 
Barnesville Radio, Barnesville Radio. 
(Watch that heading, you fool). . . . 
This is number so and so. . . . " 

That, gentle reader, is a quick glimpse 
inside the brain of a pilot flying on instru- 
ments — not one of those veterans with 
so many hours on instruments that the 
beam seems to follow them but just an 
ordinary nonsuperman flyer. 

There are, of course, many one-man 
orchestras boasting outstanding careers. 
One well-remembered gent, for example, 
played drums with his right foot, a sort 
of xylophone with his left, a violin with 
his hands, and a flute with his nose. 
The tune was Tipperary. But this is the 
Century of Progress, hence Tipperary 
is now nearly forgotten. Today it’s 
Mairsy Doats and we seem to ask our 
pilots — some of them young pilots with 
few instrument hours — to cheerfully sing 
Mairsy while hitting a cone. 

One of the main reasons they find it 
well nigh impossible to even graze the 
cone (let alone tackle Mairsy) is the 
lack of standards in panel placement of 
the everincrcasing number of instruments. 
One plane will have them arranged one 
way, another craft will have them in a 
completely different pattern. The Book 
says the basic instruments — airspeed, tum- 
and bank, altimeter, climb indicator, and 
clock— must be mounted close together. 

They are. But who would use the basic 
instruments for a smooth range flying a 
big modern plane? It is impossible to 
do a good job without the gyro instru- 
ments — the artificial horizon and direc- 
tional gyro — and there are such others as 
the direction finder, radio compass, land- 
ing indicator, or radio altimeter. Yes, 
and there’ll be more in the future. 

Unless some logical disposition is 
adopted for all these instruments, pilots 
will have increasing difficulty getting ac- 


customed to the new types of airplanes. 

But what is just as important is the 
makeup of the instruments themselves. 
Almost without exception, they have 
round dials, with one, two, or even three 
needles each. The cockpit of a modern 
plane has become a nightmare of crazy 
clocks which read 6,500 ft., 230 deg., 170 
mi. (or maybe knots), 32 in., 2,200 rpm., 
right turn, and 30-deg. bank. There is 
even one that gives the time, surprising 
as it may seem, although it does so in a 
crazy way, as will be shown. All these 
needles move to the right, to the left, 
■up, or down — with no more apparent rea- 
son than individual fancy. 

Some efforts have been made, it must 
be conceded, to simplify things. Apart 
from the fact that the four or five basic 
instruments are grouped together, most 
plane makers also place the gyro instru- 
ments side by side, also dispose the engine 
instruments so that the vertical position 
of the needles corresponds to cruising 
speed. This is an excellent idea, since 
a glance will, accordingly, tell if some- 
thing is wrong. 

This is, in fact, the very principle which 
the writer would apply to all the blind 
flying instruments. 

As will be seen in Fig. 1, some of the 
instrument dials would have unusual 
shapes. Even the central instrument looks 
strange — being an airspeed and bank-and- 
turn indicator combined in one. 

But note this: All the instruments 
actually used to keep the heading are on 
a vertical line. All the instruments used 
in keeping the altitude (including the 
attitude of the plane in a climb or glide) 
are on a horizontal line. This is what we 
will call the Cross System. 

Note also that, wherever possible, round 
dials have been eliminated — for, as more 
than one pilot has said, "all those things 
going in circles make you dizzy.” Well, 
doesn't altitude suggest the idea of a 
vertical scale? Okay, our altimeter looks 
like a vertical scale. So does the climb 
indicator. The directional gyro, though, 
is on a horizontal scale. As for the cen- 
tral instrument, the pilot can rotate the 
whole airspeed indicator, dial and needle 
— to set it so that the needle points hori- 
zontally to the right (in the illustration 
it shows 140 mph.). This means that 
in working an orientation problem with 
an airspeed of, say, 140 mph. at 11,000 
ft, it isn't necessary to watch all the 
individual instruments on the horizontal 

If the nose of the airplane moves up, 
all the needles on these instruments will 
move upward— not simultaneously, of 
course (for they have different lags) but 
all in the same direction. If the nose 
of the plane drops, all these same needles 
will move down. Their movement will 
be so obvious that the pilot may concen- 
trate entirely on the vertical line, espe- 
cially on the directional gyro and the turn 
indicator, which have been put as close 
as possible, one above the other. 

The magnetic compass, which is not 
used to actually hold a heading, is placed, 
along with the clock, to one side, for both 
are instruments consulted only from time 



Fig. 2. Feasibility of combining 
airspeed with banl-and-turn indi- 
cator is shown by this fype, manu- 
factured in Europe tor many yean. 


Despite their unusual shapes, there is no 
special difficulty in making these instru- 
ments. A combined airspeed and turn 
indicator, for example, has been manufac- 
tured in Europe for years, although in a 
somewhat different way (see Fig. 2). 

The only graduation which would show 
on the proposed altimeter dial would be 
between plus-500 and minus-500 ft The 
thousands-of-feet would appear in a small 
window' just above the altimeter setting. 
From the side, this instrument would 
appear like a drum, as shown in Fig. 3. 
The rate-of-climb indicator dial would 
appear much the same, graduated from 
plus*2,000 to minus-2,000 ft., which ap- 
pears adequate. 

The artificial horizon has a figure 
(plus-3 in the illustration) showing in a 
little window. Different figures corre- 
spond to different positions of the little 
airplane image above or below the hori- 
zon, for the figure-showing device is con- 
nected with the knob used to reset the 
silhouette. The idea is this : Usually 

the resetting of the plane image after a 
change of power or airspeed, or both, is 
done after the new position of the ship 
has been held for a certain time. This 
is a waste of time. With our device, it 
will be easy to memorize which figure 
corresponds to such power and such air- 
speed. Before we adopt a new power 
setting, we will bring the new figure in 
the window with the resetting knob, 
changing at the same time the position 
of the plane image. Then as soon as the 
new power setting is obtained, we’d simply 
bring the horizon back on the image with 
the stabilizer. 

This device should come in pretty handy 
during the flap lowering operation, as 
leading the airspeed indicator is rather 
difficult with flaps lowered. Instead of 
waiting for the new airspeed to be ob- 
tained after lowering the flaps, and only 
then resetting the artificial horizon, we 
will do the resetting first, then lower 
the flaps, adjust the power, and bring the 
silhouette back on the horizon with the 
stabilizer, thus stabilizing the airplane 
immediately. 

It may be noted in Fig. 1 that our 
clock has a 12-hr. dial of the good old 


grandfather type, with only a little dif- 
ference: The numbers 13, 14, 15, etc., 
are also shown on the dial, below 1, 2, 3, 
etc., also a P.M. mark appears — auto- 
matically of course — on the dial when 
you must use the bigger numbers. 

We have been brought up with clocks 
which showed 12 at noon, but now the 
fashion seems to be clocks which show 
noon at six!* To avoid a 12-hr. error, 
which nobody should make, we risk a 1- 
hour error, which is much more danger- 
ous because it is much harder to detect 
A 12-hr. dial clock is an instrument to 
which we are so much accustomed that 
we often won’t have to look at it closely 
to know the time. 

And this is exactly what we want — 
to make things as easy as possible for the 



ments,” trying to figure if "7” is really 
between "6" and "8", as shown on the 
new super-duper 24-hr. dial clock. 

Naturally, we want all the instruments 
on the horizontal bar of the cross to 
show above the wheel for convenience of 
a pilot of average size. Seat adjustments 
could be provided for basketball players 
and for undersized fellows. 

Needless to say, Mairsy Doats will have 
long been forgotten before our remark- 
able inventions are adopted. Our lucky 
instrument flyers of the future will have 
to whistle another tune. But meanwhile 
— from one who learned the hard way 
— here is a prayer: “Please, dear engi- 
neers, no more of this hide and seek 
with the directional gyro or altimeter — 
or both." 

.;jl,e t n ?4 Na»y .clocks lave their dial jli- 
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Automatic Flight 
And Airplane Stability 

By STEPHEN J. ZAND 

Director, Pose Memorial Laboratory, Sperry Gyroscope Company, Inc. 

A complete understanding of the fundamentals of the automatic 
pilot requires a specialized review of airplane stability. Mr. Zand's 
approach to a clear description of automatic flight principles is a 
notable technical reference work. 


A iokg the many instruments used 
on airplanes the automatic pilot, 
conceived in one form in 1913 and 
introduced commercially in many forms 
about 1933, has become standard equip- 
ment now and achieved such prominence 
that the time has become ripe to acquaint 
the engineers with fundamental principles 
of this device. The usual discussion of 
purely constructional details can be ob- 
tained from reading the extensive trade 
literature. 

It is customary to preface an article of 
this nature with a chronological and his- 
torical outline of the development of the 
device. In this case we shall omit this 
introduction because to do justice to the 
broad subject, to give credit to all design- 


ers. inventors, experimenters, and manu- 
facturers, one would have to write almost 
a book. The subject is fascinating in 
itself and fortunately for us, lias been 
thoroughly covered by a series of papers 
written by the Belgian scientist, F. House, 
in 1935 and 1936. His work was trans- 
lated and published as a technical note by 
the NACA, and is, therefore, available 
for the student of aeronautical history. 

Automatic Pilot Defined 
The automatic pilot should be a substi- 

"airman" rather than human pilot to 
avoid contusion ; by using two entirely dif- 
ferent words, all ambiguity in reference 
to the flying functions will be avoided). 


Sperry directional gyro which actuates the rudder and serves to maintain the airplane on 
a fixed course while plane is under automatic pilot control. 


In other words, one sets as desideratum 
that the automatic pilot keep the airplane 
on a trajectory chosen by the navigator in 
such a way that safety, economy, speed, 
altitude, comfort, etc., give the best all 
around compromise. Once this trajectory 
is established and reached, the automatic 
pilot should keep the airplane rigidly on 
it which implies that the c.g. of the air- 
plane will follow a predetermined line or 
curve in space; further that the motions 
about the c.g. of the airplane are elimi- 
nated. Under such conditions the airplane 
follows a chosed geographic direction, its 
speed remains constant and its altitude 
above a chosen reference line such as sea 
level remains unaltered. Such ideal flight 
is of course possible for a short time inter- 
val. Practically, the motions about the 
c.g., and the displacements of the c.g. will 
not be completely eliminated. They will 
occur, but a good automatic pilot will al- 
ways bring the airplane back to the 
chosen trajectory, and the integrated path 
will be substantially as originally planned. 
The better the design of the automatic 
pilot, the smaller should be the momentary 
departures. 

Attacking the Problem 

If we were assigned the task of design- 
ing an automatic temperature control for 
an icebox, only the most inexperienced 
engineer would proceed immediately and 
embark on the exploration of the available 
thermostats, switches, wiring, etc. Any 
logical person would attack the problem 
from a basic point of view. He would 
find out such things as how much refrig- 
eration is required, how much heat is 
radiated in the icebox without automatic 
control, what is the rate of heating up of 
the food cabinet, what is the heat absorp- 
tion of the food customarily stored and so 
forth. Only after all those elements have 
become thoroughly investigated and trans- 
lated into engineering language by means 
of formulas and charts, would one proceed 
to design suitable control elements. The 
chances of the successful accomplishment 
of our assignment in following this 
method is much greater than if one em- 
barks blindly on the design problem with- 
out studying the underlying fundamentals. 
Many other analogies could be described. 
All of them would lead us to conclude that 
in order to be able to design a successful 
automatic pilot, and apparatus controlling 
the motions of the airplane, we have to 
get intimately acquainted with the free, 
unrestricted motions of the airplane. Con- 
sequently, a thorough knowledge of the 
stability of the airplane is a pre-requisite 
toward the successful solution of the 
problem of automatic flight. 

Static and Dynamic Stability 

Since the beginning of aeronautics, it 
has become customary to divide stability 
into two separate studies: static stability 
and dynamic stability. The reason for this 
division lies probably in the fact that 
designing the airplane so as to have it 
statically stable, i.c.. in such a way that 
when displaced from a given attitude, it 
sets up forces and moments tending to 
restore it to the original attitude, is fairly 
easy. The computations involved are 
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algebra and arithmetic. Relatively simple 
criteria establishablc in the wind tunnel 
suffice since static stability is directly 
proportional to the slope of the moment 

Dynamic stability on the other hand is 
much more complicated since it involves 
the study of the motions due to static 
stability. In pursuing this work we have 
to ascertain whether the ensuing motions 
arc stable and whether the oscillations 
resulting from the airplane’s return to its 
original trajectory are quickly damped 

Bryan in 1911 was the first to write a 
treatise on dynamic stability. By assum- 
ing the airplane to be a rigid body, he 
showed that the complicated motions 
could be separated into as few as two 
major components; a symmetrical motion 
along the pitch axis and an asymmetrical 
one along the roll and yaw -axis. Bryan’s 
work was extremely interesting and very 
thorough, especially if one considers the 
time when it was written. But it is 
understandable only to a highly trained 
physicist and first-class mathematician. 
To the aeronautical engineer it gives very 
little insight into the workings of dynamic 
stability as the practical side and design 
criteria are not treated at all. It was 
Jerome Hunsaker who, in 1915 and 1916 
in his famous Smithsonian paper, pre- 
sented for the first time a method of at- 
tacking the problem from which definite 
practical conclusions could be drawn. 
Later on many other scientists added to 
this knowledge. Notably, Melville Jones. 
Dr. Bairstrow. Glauert, Price, and many 
others published numerous works bringing 
the problem progressively nearer a 
practical engineering solution. The study 
of dynamic stability has progressed by 
now to a point where one can predict from 
the theoretical conclusions, practical re- 
sults. The agreement after test flights 
are made is surprisingly close. 


This fact is gratifying and encouraging, 
but let no one think that either the theo- 
retical or the practical work is simple. 
Both are extremely laborious at best. The 
purely mechanical part of the calculations 
is time-consuming and unless properly 
organised, may lead to utter confusion. 

For all practical purposes the airplane 
may be regarded as a rigid body. Six 
equations are, therefore, required to define 
its motions : three force equations and 
three moment equations. These equations 
must include forces and moments due to 
aerodynamic reactions and those due to 
mass reactions. Obviously to make the 
setting up of the basic Newtonian equa- 
tions easier, we must choose a convenient 
system of cordinates. We choose, of 
course, a Cartesian system, and the proper 
origin of the system is best taken as the 
c.g. of the airplane. Then we proceed, 
as in all problems of dynamics, to equate 
mass acceleration along each axis to the 
appropriate component of the applied 
force. Further, by equating rate of change 
of moment of momentum about each axis 
to the appropriate applied moment, we 
obtain the six basic equations which must 
be satisfied throughout the motion of the 


airplane. Using NACA conventions and 
notations we can write : 
m — VR + ITqJ — X — mgsin d 

m pjj- — WP + tfflj = Y + mgeos 0 sin « 
m — VQ + ■* Z 4- mgeos 0 cos <p 

Qj — hM + hsQ = L 

J-W-KW-ir 

*£-h,Q+h,P- N 

where the velocities about the X, Y. Z 
axes are denoted by U, I ‘ IV forces by 
-Y, Y, Z. The angular velocities are 
P, Q, R; moments L, .1/. H. The 
moments of inertia are A. B. i. the prod- 
uct of inertia D, E, /•'. and finally the 
moment of momentum we will call 
lu, Itz, hz. The expressions for the moment 
of momentum can be derived from the 
following three relations: 

h, = AP - FQ - ER 
hi = BQ — DR — FP 
hi = CR - EP - DQ 
Solution of Equations 
The general solution of the basic equa- 
tions could perhaps be accomplished by 
means of the so-called ’’step by step" 
method. The maze of mathematical ex- 
pressions soon loses practical signifiance, 
however, and in order to make our work 
practical it is necessary to adopt certain 
simplifications. Naturally, those simpli- 
fications have to be reasonable and based 
on logic. Sir Melville Jones treats the 
subject, both the solutions of the equations 
and the simplifications adopted, very mas- 
terfully. His work can be found in Volume 
5 of the Aerodynamic Theory edited by 


Durand. Diehl in his book "Engineering 
"Aerodynamics” gives an excellent review 
of Jones' work and shows how the stability 
biquadratic is derived. The simplifica- 
tions generally accepted are first to as- 
sume that the departures from the initial 
state are small both in respect to angles 
and to velocities. Then the second order 
products become so small that they can 
be neglected. Taking this into considera- 
tion, we can say that the X, Y , Z, forces 
will be a function of U, V , W, P, Q, R. 
We don’t know, however, what the func- 
tion is. Fortunately, for small oscillations 
we can perfectly legitimately expand this 
function by the MacLaurin theorem and 
obtain expressions (by neglecting the sec- 
ond order terms, of course) for the aero- 
dynamic force derivatives. They will be 
partial derivatives which can be substi- 
tuted for the mass forces in the previously 
described six equations of motion. The 
results of the substitution can be grouped 
into txvo sets of three linear differential 
equations with constant coefficient: the 
first in U, W, 0 the second in V, P p. 
Since experience shows us that mo- 
tions are of an oscillatory nature, we de- 
duce that each variable must be some 
function oi cM. Then each group of three 
equations can be combined into a bi- 
quadratic of a general form : .dM+BXs-f- 
CXs-f-DX-WJ where A, B. C, etc. are 
functions of the stability derivatives and X 
is the damping coefficient. The solution 
of the biquadratic presents serious mathe- 
matical difficulty since as we all know, no 
general solution of any equation above 
third degree, exists. Fortunately, ap- 
proximate solutions have been found and 
since, very broadly speaking, all airplanes 
are somewhat alike the order of magni- 
tude of the stability derivative and, there- 
fore. of the coefficients A, B. C, etc., will 
be comparable. Consequently, once a pat- 
tern for a solution is found, a subsequent 
refinement and adaption to a variety of 
(Turn to page 290) 



Bank and climb control unit of the Sperry Mark III automatic pilot which controls aileron and 
elevator movement when airplane is under control of the automatic pilot. 
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Forged Cylinder Heads 

Require New Technique 
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Load Characteristics 
Of Cellulose Acetate Plastic 


PART I 
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jig saw, then milled or turned to the shape 



AVIATION. 



AVIATION, 






AVIATION, 



Fig. 9. 


Design Craftsmanship 
Cuts Engine Production Costs 


H. S. GOLDEN, Ass't Chief Engineer, Buick Motors, General Motors Corp. 


Detailing manufacturing strate- 
gems by which Buick has out- 
flanked those twin enemies of 
the engineer — high costs and 
service troubles. 


Arrangements between the Buick 
Motor Div., General Motors Corp., 
-*• and the Pratt & Whitney Div., 
United Aircraft Corp., specified that no 
design changes were to be made in the 
P & W engine that Buick builds. 

However, experience gained by Buick 
in the production of this engine led to 


certain seemingly minor design changes 
agreed to by P & W engineers that have 
had a marked effect — either in reducing 
production costs, in avoiding service 
troubles, or both. Several such instances 
are outlined in this article. 

Fins of the cylinder head around the 
sparkplug opening were giving trouble 
from breakage at critical speeds, the 
vibration causing this breakage being set 
up by air currents passing between the 
fins. To overcome this difficulty, the 
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Convair Machine 
Sorts 50,000 Rivets Hourly 
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METHODS FOR FORMING 
SHEET ALUMINUM 


PART II— SPINNING OP ALUMINUM 
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b^drig^whh'a torch will not fully 
anneal the metal. If it is necessary to 
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Many B. F. Goodrich products fly Northwest's routes. De-Icers help 

keep their planes in year-round operation. Silvertown — ** — 

take-offs and landings. Expander Tube Brakes give 
Northwest pilots excellent ground control. 

For their excellent record of service in both com- 
mercial and war activities we salute Northwest Air- 
lines, Inc.— this month's "Airline of the Month.” 


FIRST IN RUBBER 






NEWEST ICE PROTECTION DEVELOPMENT... 
the electrically heated propeller shoe 


Any pilot who has ever run into icing conditions 
without propeller ice protection knows why it's so 
vital to safe flight. Without it, ice forms on the blades, 
causing loss of propeller thrust, unbalance, and ex- 
cessive engine vibration. Then, too, there is the dan- 
ger and annoyance caused by ice flying off in large 
chunks and hitting the windscreen or fuselage. 

It has long been felt that a blade covering which 
could be heated would be an efficient method of pro- 
tecting propellers against icing. This type of ice 
preventer would be particularly well suited for use 
on long-range military aircraft. 

Years ago, B. F. Goodrich engineers began de- 
velopment work on this type of blade covering. 
Today, the electrically heated propeller shoe is a 
reality . . . and it has performed amazingly well. 

This new ice protection device containing syn- 
thetic rubber fits over and is cemented to the pro- 


peller blades' leading edges. It covers the area of the 
leading edge, where icing usually occurs. Electrical 
current from a generator (which may be mounted 
on the hub) produces heat in the shoe material. A 
special construction of the shoe concentrates heat 
directly at the leading edge, where ice protection is 
most vital. Efficiency is promoted by electrical and 
heat insulation at the blade side of the shoe. 


The surface of the shoe is smooth, and conforms 
to the contour of the blade when cemented on. Thus 
there are no irregularities to upset airflow. Because 
the shoe keeps ice from forming, maximum thrust 
is preserved— unbalance and excessive engine vi- 
bration are minimized. The shoe also provides a 
highly abrasion-resistant covering for the blade. 


For more facts about this new electrically heated 
propeller shoe, write to The B. F. Goodrich Com- 
pany, Aeronautical Division, Akron, Ohio. 


MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 


HEAT CONCENTRATION AT PROPELLER LEADING EDGE 

increases efficiency at lowest temperatures 


Scores of test flights led to the de- 
velopment of a means of concentrating 
heat across that part of a propeller 
blade's leading edge, where ice forms 
under severest flight conditions. In 
sketch A at right, is shown the way ice 
often forms under coldest tempera- 
tures. Note heavy concentration of ice 
at extreme edge. Sketch B indicates the 
greater area covered by ice under 
warmer conditions. This ice, being 
softer, melts at lower temperatures. 




INNER PLY 
OUTER Pi 



Simplicity keynotes the operation of the heated 
propeller shoe, as demonstrated in the sketch 
above. Note the location of the hub generator, 
which connects with electrodes in the shoe. 

Cross section of a heated propeller shoe (right), 
showing the heat concentration area and the in- 
sulation, which minimizes heat and current loss 
into the propeller blade. 








RIVNUTS 

ARE IDEAL 
FASTENERS FOR. 



• fillets and fairing 

• door and window frames 

• access panels 

• flooring and upholstery 

• wing panel closures 


• bonding wires 

• clips, brackets, etc., 
for conduit 

• panel board fixtures 

• light frames 

• plastics 


THESE ARE ONLY A FEW of the many uses for B. F. 
Goodrich Rivnuts in all stages of airplane construction 
and maintenance. They can be used as blind rivets, as 
nut plates for attachment, or both . . . they’re ready for 
use as received, without heat treatment or refrigeration 
. . . they’re light, strong, corrosion-resistant. Simple, 
one-piece construction keeps costs down and makes in- 
stallation so easy blind men can do it. Get the facts and 
find out how Rivnuts can help you make better aircraft 
and aircraft products faster. 



Just off the press! 

NEW FOLDER, “RIVNUT DATA,” contains a com- 
plete picture story on installation, and 
Rivnut uses, types, sizes and grip- 
ranges. For your copy, write to The 
B. F. Goodrich Company, Dept. 0660, 
Akron, Ohio. 



RE Goodrich 


RIVNUT 


ITS A RIVET . ITS A NUT PLATE 









Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 

EMPTY DRUMS PROMPTl 
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NEW SYSTEM 

SIMPLIFIES ENGINE CLEANING 





AVIATION, 



AVIA' 





164 


AVIA' 


Operation and Servicing 

Of Zero-Lash Valve Lifter 
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STEPS IN SERVICING 
CHAMPION SPARKPLUGS 

A graphic picture account of the methods recommended by the manufacturer for inspecting, 
cleaning and adjusting sparkplugs, including final testing steps prior to reinstallation. 






Fig. 1. Three type s of aviation sparkplugs. Left: Unshielded. Center: Shielded, short thread. 
Right: Shielded, long thread. (All illustrations by Champion S park Plug Co.) 



T wo STEPS arc primary in the serv- 
icing of sparkplugs — the cleaning 
and adjustment of the points. How- 
ever, before launching any considerable 
amount of servicing, a sparkplug should 
be carefully inspected to locate, if possible, 
any damage which may have occurred 
cither during use or handling, thus dis- 
abling the plug. For many sparkplugs 
which have been carefully serviced and 
adjusted before such inspection have been 
found unsatisfactory when tested later. 

It is stated that cleaning of Champion 
electrodes is usually performed by soaking 
in Klcnzol, care being taken to make sure 
that no liquid enters the well at the upper 
end of the plug. The lower end is then 
blown out and sandblasted, being rocked 
. with a rotary motion over the blast. This 
step should not be prolonged to over 3 
sec. or the electrodes may be damaged. 
The sand is then blown out and the cera- 
mic shielding on the inside of the barrel is 
cleaned with the tool shown in Fig. 11a. 
alcohol should be used — never a chemical 
solvent, since the latter has a tendency to 
remain at the bottom of the cavity and 
cause trouble later. If alcohol alone will 
not clean the ceramic lining, a little Bon 
Ami may be used with it 

In employing the electrode-adjusting 
machine (Figs. 13 and 13a), the operator 
should carefully avoid damage to the 
center electrode caused by pressing against 
outer point when feeler gage is between 
the parts. The center electrode is made 
with a tungsten point which will not stand 
heavy side pressure, though it is entirely 
suitable for its regular work. 

When completely cleaned, adjusted, and 
inspected, plugs should be stored care- 
fully to prevent damage, preferably with 
plastic caps (shown in Fig. 19). Plugs 
returned to service should have a mica 
base lubricant in the threads. 

In tightening sparkplugs in cylinder 
heads, a torque wrench should be used, 
both to preserve the plugs and also to pre- 
vent damage to head bushings. Makers 
advise following torque : For 18-mm. 
plugs, max. 40 ft-lb. or 480 in.-lb. ; for 
14-mm. plugs, max. 30 ft.-lb. or 360 in.-lb. 
Gaps should be set as follows : 

.012 Gap .011 Go .014 Nogo 

.015 Gap .014 Go .016 Nogo 

.019 Gap .018 Go .020 Nogo 

.022 Gap .020 Go .024 Nogo 

Pressure is applied 1/16 in. from ends. 
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Progressive Line Methods 
Expedite 
Engine Overhaul 

By J. R. HORTON, Vice-President. Embry-Riddle Co. 

Adoption of new time-saving methods in engine overhaul enables 
depot to increase output many times. 


W ork on the engine overhaul de- 
partment of the aircraft and en- 
gine riiv. of the Embry-Riddie 
Co. was started May 1, 1942, from grass 
roots. The period from May 1 to Aug. 
15, 1942, was spent manufacturing tools, 
fixtures, and other equipment, and in 
training personnel for the complete major 
overhaul of engines, propellers, and acces- 

On Sept. 11, 1942, after a month spent 
in training and setting up shop, the first 
engine was overhauled, test run, and ac- 


cepted by the Army. From that time 
to date the shop has completed major 
overhauls of more than 3,000 trainer en- 
gines, plus many additional accessories. 

Engine overhaul is carried on in ap- 
proximately 30,000 sq.ft, of floor surface. 
As tools and fixtures were practically 
unobtainable, or at least not obtainable 
for many months, these were designed and 
built by us. This enabled us to improve 
upon existing fixtures and to devise new 
ones, resulting in accelerated production 
and decreased employee fatigue. 





When received for overhaul, engines are 
first uncrated and immediately placed in 
a pre-cleaning booth in which all preser- 
vative compounds, grit, and grime are 
removed. Then engines are mounted on 
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Above: These oil pump and accessory drive futures ore so designed Below: Rear case Ksture used lor disassembly and assembly. It will 
that dowels hold the units securely, permitting them to be placed in pivot and automatically lock with either Iron t or back to mechanic, 
position or removed without use of any other lastening. greatly increasing accessibility. 



AVIATION. June, 1944 


173 




VIATI< 






Operation and Adjustment 
Of Marvel-Schebler Carburetors 


Herein, each part and action of the popular Model MA-3A is 
described, then procedure for hot and cold starts is detailed. 


R eferring to accompanying detail 
drawings, when the throttle (28) 
is slightly open to permit idling, 
the suction above the throttle on the 
manifold side is very high. Very little 
air passes through the venturi (34) at this 
time, and hence, with very low suc- 
tion on the main nozzle (36), it . 
does not discharge fuel. This high suc- 
tion beyond the throttle, however, causes 
the idle system to function, since the 
primary idle delivery (27) delivers into 
the high suction zone above the throttle. 
Fuel from the fuel bowl (15) passes 
through fuel channel power jet (44) into 
main nozzle bore (37). where it passes 
through idle supply opening (41) in main 
nozzle through idle fuel orifice (42) in 
idle tube (43), where it is mixed with 
air allowed to enter idle tube through pri- 
mary idle air vent (14) and secondrav 
idle air vent (13). 

Resultant rich emulsion of fuel and 
air passes upward into idle emulsion 
channel (25). where it is finally drawn 
into throttle barrel through primary idle 
delivery opening (27), subject to regu- 
lation of idle adjusting needle (24), where 
a small amount of air passing throttle fly 
mixes with it, forming a mixture for 
idling. Idle adjusting needle controls 
quantity of rich emulsion supplied to the 
throttle barrel, and therefore controls the 
quality of the idle mixture. Turning 
needle away from its seat richens idle 
mixture to engine, and turning needle 
toward its seat leans idle mixture. 

On idle, some air is drawn from throt- 
tle barrel above throttle fly _ through 
secondary idle delivery opening (29) and 
blends with idling mixture being deliv- 
ered to engine, subject to idle adjusting 
needle. Secondary idle delivery begins 
to deliver idling mixture to engine as 
throttle is opened, coming into play pro- 
gressively and blending with primary idle 
delivery to prevent mixture from becom- 
ing too lean as throttle is opened and 
before main nozzle (36) starts to feed. 

Fuel delivery on idle, and at steady 
propeller speeds up to approximately 
100 rpm., is from the idle system. At ap- 
proximately 1,080 rpm., suction from in- 
creasing amount of air passing through 
primary (34) and secondary venturi (32) 
causes main nozzle (36) to start deliver- 
ing, and idle system delivery diminishes 
due to lowered suction on idle delivery 
openings as throttle fly is opened for in- 
creasing propeller speeds, until at ap- 


proximately 1.400 rpm. idle delivery is 
practically nil, and most of fuel delivery 
from that point to highest speed is from 

Fuel feed at any full throttle operation 
is entirely from main nozzle. Idle sys- 
tem and main nozzle are connected by idle 
supply opening (41). Amount of fuel 
delivered from either idle system or main 
nozzle is dependent on whether suction 
is greater on idle system or main nozzle, 
suction being governed by throttle valve 
position and engine load. Main nozzle 
feeds at any speed if throttle is open 
sufficiently to place the engine under load, 
which drops the manifold suction. Under 
conditions of low manifold suction of 
throttle, main nozzle feeds in preference 
to idle system because suction is increased 
on the main nozzle by restriction of 

Main nozzle is supplied with fuel from 
fuel bowl (15) through metering sleeve 
(19) and fuel channel (44). Fuel passes 
upward through nozzle bore where it is 
mixed with air drawn from nozzle air 
vent (35) and nozzle bleed holes (40) 
and discharged from nozzle outlet through 
nozzle air vent, then sweeps fuel from 
nozzle well (39) and nozzle bore under 
very low suction and therefore satisfies 
any sudden demand for fuel delivery. 
Nozzle and idle air vent entrance is pro- 
vided with air vent screen to prevent 
clogging of vents with bugs and foreign 

To provide a leaner mixture for full 
economy in cruising range, back suction 
economizer is provided. This has no 
moving parts, consisting of connecting 



Marvel-Schebleds Model MA-3A aircraft car- 
buretor. 


channels from throttle barrel to sealed 
fuel bowl. Economizer hole (10) at 
throttle barrel is located accurately with 
respect to throttle so that in cruising 
range this hole is brought into communi- 
cation with the manifold suction above 
throttle, which suction is transferred to 
sealed fuel bowl through economizer 
channels (9). Suction in economizer 
channels is modified by atmospheric bowl 
vent (11), which places on fuel bowl a 
differential suction between manifold suc- 
tion and atmosphere. This diminishes fuel 
flow to nozzle and idle system. 

Altitude control consists of altitude 
control lever (5), to which is attached 
altitude metering valve assembly (16). 
Altitude metering valve assembly is pro- 
vided at its lower end with altitude meter- 
ing valve (17), which rotates in stationary 
altitude metering sleeve (19). Altitude 
metering sleeve has slot through which 
fuel enters. Fuel metering is accomplished 
by relative positioning of one edge of flat- 
tened altitude metering valve and one edge 
of slot in altitude metering sleeve (19). 

When altitude control lever is in posi- 
tion nearest to carburetor flange, a full 
power mixture is provided for takeoff. 
To make mixture leaner for altitude com- 
pensation, altitude control lever is moved 
away from carburetor flange. With alti- 
tude control lever in the leanest position, 
sufficient compensation for 14,000 ft. is 
provided. 

Altitude adjustment should not be used 
under 3,000 ft. When adjusting for 
higher than 3,000 ft. control should be 
moved in and out slowly with throttle full 
open until the highest rpm. is attained. 

• Carburetor mixture will then be correctly 
adjusted for all throttle positions and loads 
at that altitude. 

Altitude control should always be in 
full rich position, which will be in toward 
instrument panel when coming in for a 
landing. Thus if full power is required 
in an emergency near ground, engine will 
operate satisfactorily and will not over- 
heat because of too lean a mixture. 

Adjustment of Carburetor 

If, after checking all other points on 
engine, it is found necessary to readjust 
carburetor, proceed as follows: 

With engine thoroughly warmed up, 
set throttle stop screw (23) so that engine 
idles at approximately 550 rpm. Turn 
idle adjusting needle (24) out slowly 
untile engine "rolls" from richness, then 
turn needle in slowly until engine "lags,” 
or runs irregularly from leamiess. This 
step will give an indication of idle ad- 
justment range and of how engine oper- 
ates under extreme idle mixtures. From 


p. 1944 


MAINTENANCE 


Elevation, plan, and section of Marvel-Schebler car- 

(1) is throttle body, (2) fuel inlet screen assembly, 
(3) throttle shall, (4) altitude control, (SJ altitude 
control lever, (6) throttle stop, (7) idle air vent, 
(8) float valve and seat, (9) economizer channel, (10) 
economizer hole, (11) atmospheric bovrl vent, (12) 
back suction economizer, (13) secondary idle air 

(16) altitude metering valve assembly, (17) altitude 
metering valve, (18) bowl drain plug, (19) altitude 
metering sleeve, (20) float, (21) float assembly, (22) 
bowl cover gasket, (23) throttle stop screw, (24) 
idle adjusting needle, (25) idle emulsion channel, 
(26) idle needle seat, (27) primary idle delivery, 
(28) throttle Hy, (29) secondary idle delivery, (30) 
throttle barrel, (31) throttle Hy closed, (32) sec- 
ondary venturi, (33) air vent screen, (34) primary 
venturi, (35) nozzle air vent, (36) noule outlet, (37) 
nozzle bore , (38) nozzle, (39) nozzle well, (40) nozzle 
bleed holes, (41) idle supply opening, (42) idle fuel 
orifice, (43) idle tube and (44) fuel channel. 




lean setting, turn needle out slowly to 
richest mixture that will not cause engine 
to "roll" or run unevenly. This adjust- 
ment will, in most cases, give a slower 
idle speed than a slightly leaner adjust- 
ment with the same throttle stop screw 
setting. However, smoothest idle opera- 
tion is thus obtained. A change in idle 
mixture will change idle speed and it 
may be necessary to readjust with throttle 
stop screw to desired point Idle adjust- 
ing needle should be from i to 1 turn from 
its seat to give satisfactory mixture. 

Care should be taken not to damage 
idle needle seat by turning needle too 
tightly against scat, since damage will 
make for great difficulty in getting a 
satisfactory idle adjustment. 

Float height, which is set at factory, 
can be checked by removing throttle body 
and bowl cover and float assembly (21) 


and turning upside down. Properly set. 
floats (20) should measure 7/32 in. from 
bowl cover gasket to closest surface of 
each float. Be sure to check both floats 
to proper dimensions, making certain that 
they are paralled to bowl cover gasket. 

Storting — Cold Engine 
Open and close throttle two or three 
times depending on air temperature, and 
set throttle stop approximately 3/32 in. 
from throttle stop screw. With throttle in 
this position, turn engine over two or 
three times before ignition is turned on. 
This will draw a finely emulsified mixture 
of air and fuel through manifold into 
combustion chamber, and then, if ignition 
is turned on, engine should start on next 
turn. And with throttle stop 3/32 in. 
from throttle stop screw there should be 
sufficient throttle opening to keep engine 


running. Carburetor is calibrated to give 
richest mixture at this opening, hence a 
cold engine will run smoothest with 
throttle in this position. For this reason 
engine should be allowed to warm-up for 
several minutes before opening throttle 
further. 

Starting — Hot Engine 

To start a warm or hot engine, pull 
throttle stop against throttle stop screw 
in idling position. If engine has just been 
shut off, turn on ignition, then engine 
should start on first turn. But if engine 
has been shut off for several minutes it 
may be necessary to turn engine over once 
or twice before turning on ignition. A 
warm or hot engine should start and 
continue to run with throttle in idling 
position. If it docs not do so, ignition 
should be checked. 
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RAF Uses Swinging Motor Crane 

• This “all-around” motor-driven crane is used by ground 
forces of RAF at Gibraltar for engine change and other 
heavy lifting. Capacity is equal to hoisting heaviest 
single units used on any aircraft. When crane is locked 
straight, fore and aft drive to road wheels is connected 
and crane becomes self-propelling. 



Improved Staking Punch 

• Lycoming formerly had trouble in the operation of stak- 
ing keeper pins used on spark plug bushings. When a 
prick punch was used for the work the metal of the 
cylinder head was frequently cracked because of slip- 
page. The new tool was made from a steel bar with a 
| in. hardened ball inserted in the end. After the ball 
is inserted the feather edge of the hole is turned over to 
retain the ball. The opposite end is chamfered and 
hardened. Tool has reduced scrap loss by 98 percent. 



Southwest's Simple Safety Device 

• “Three cent life insurance” is protecting planes and pilots 
at Falcon field, British Training School operated by South- 
west Airways at Mesa, Arizona, where safety records for 
training flights have recently shown even better results 
than formerly. 

And all because Maintenance Superintendent Joe 
Wischler was able to attribute a near crash to broken lock- 
ing pins in the flap universal actuating joint. 

178 



Wischler’s solution to the problem is a three-cent length 
of common oil hose, li in. long and with a diameter of j in. 
This flexible tubing slips over the flap universal actuating 
joint and seals locking pin segments in place even though 
they should break. Without the safety sleeve the broken 
pieces drop out and the assembly falls apart. But with 
the safety coupling in place operation of the flaps is not 
impaired even if pins do break. 




• Herbert A. Lebert, chief production clerk at United Air 
Lines' Cheyenne maintenance base, displays two airline 
seat-reclining devices. In his right hand is United’s old 
device, which weighed 2J lb. and cost $45. In his left 


hand is his own device, adopted for use on all United 
“Mainliners", which weighs mere j lb. and can be built 
for only $5. Invention, which saves 42 lb. in weight per 
plane, won Lebert $1,000 award. Sketch details device. 
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Device for Testing 
Avigation Octants 

means of checking octants 
used by avigators on their 
ocean-going Clippers. Octant 
to be tested is mounted at left 
on what was slide rest of the 
precision lathe which has been 
transformed into test stand. 
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Engine Cradle 

• Pan American developed this stand 
in order to provide greater access- 
ibility than was the case with the old 
style angle steel frame. The engine 
rests on a rocking cradle and the pro- 
peller shaft is held by a hand-operated 
clamp which permits the engine to be 
tilted. A foot lock prevents the stand 
from moving when in use. 
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PARKS STUDENT AIRLINE 
IS THE REAL THING 
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FLY-YOURSELF 
IS BIG BUSINESS 
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New Budd Steel Cargo Plane 

Has Many Unusual Features 

Developed for Navy as cargo or troop carrier, "Conestoga" 
has exceptionally large freight compartment; two side doors 
would halve unloading time when used on paratroop missions. 
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FLYING EQUIPMENT 
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Captured Nazi Planes Yield Secrets 




wmm 
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a wnmirc champion hfavywfirht firutfpi 



UNITED STATES RUBBER COMPANY 


■ ROCKIMlttR CRNTER . 







With its eight 50-calibre machine guns blazing, 
the Republic Thunderbolt deals out destruc- 
tion ... establishing its claim to the title of a 
World’s Heavyweight Champion among fighting 
planes. Developed in close teamwork with the 
AAF, the Thunderbolt is a high-flying fighter 


built to fly and fight in the stratosphere above 
37,000 feet. Heavy armor protection, a mighty 
Pratt and Whitney engine with turbo super- 
charger and auxiliary fuel tanks for long-range 
bomber escort duty make the Thunderbolt the 
heaviest fighter that flies! 



THE SCORE 

At the main gates of the Republic Aviation 
Corporation plant at Farmingdale, Long 
Island, this scoreboard shows the deadly 
fighting power of the Thunderbolt. 993 enemy 
planes knocked out to 218 Thunderbolts lost. 
A ratio of better than to 1! 


.230 sixth avenue UNITED STATES 



NOW THOUSANDS OF POUNDS HEAVIER. 
AND LIGHTER, STRONGER TIRES DO THE JOB! 


In 1941 the Thunderbolt weighed 12,500 pounds 
...and it was a fighter then that earned the 
respect of any enemy craft. Today, with added 
armor and with auxiliary wing tanks and 
belly tank, the P-47 weighs in, fully loaded, 
at several thousand pounds heavier. To carry 
this great extra load at Thunderbolt speed on the 
same size tire, "U. S” tire engineers developed 


lighter, stronger U. S. Royal Airplane tires. With 
the constant cooperation of the AAF, tires were 
built with bodies of rayon and- with treads of 
natural and synthetic rubber. Test after test 
in the laboratories and in combat have proved 
that these new, lighter, stronger U. S. Royal 
Airplane tires for landing wheels and tail wheels 
can do that job! 




RUBBER COMPANY ROCKEFELLER CENTER . NEW YORK 20, N. Y. 







FOR THUNDERBOLT TAKE-OFFS AND LANDINGS 

U.S. ROYALS ARE CHAMPIONS, TOO! 



UNITED STATES 


At AAF fighter bases all over the world, Thunderbolts are landing and 
taking off on U. S. Royals. United States Rubber Company is proud that 
Royals can play this important part in helping this World’s Heavyweight 
Champion Fighter build up its fast-mounting fighting score. For safe, 
sure-footed performance, U. S. Royal Air- 
plane tires— built lighter and stronger— are 
piling up a score that has earned for them, 
too, the title of champions among tires. 


The U. S. Royal Block tread used 
Thunderbolt landing wheels protects 
against forward and lateral skids, insures 
positive braking. The U.S. Royal Channel 
tread for tail wheels combines minimum 
bounce with pneumatic tire cushioning. 

SERVING THROUGH SCIENCE... 

TO SPEED THE VICTORY 



Review of Patents 



CATION, June. 1944 





They also provide 
MAXIMUM CAPACITY 


VKKERS AIRCRAFT ACCUMULATORS 

Save Weight 


/KKERf 5" ACCUMULATOR 

For I5U0 psi Operating Pressure 


Weight, dry (complete) . ... 3.30 lb 
Volume/Weiglit ratio 19.7 eu in./lb 


Vickers io" ACCUMULATOR 

For 1300 psi Operating Pressure 


Weight, dry [complete] .... 14.93 lb 
Vnlume/Weight ratio 53.6 eu in./lb 


The weight saving in aircraft hydraulic systems result- 
ing from the use of Vickers Accumulators is evident from 
the weights and volumes given above. We believe Vickers 
Accumulators have the highest volume/ weight ratios 
of any accumulators available today. Maximum capacity 
is another important feature of Vickers Accumulators: 
the volumes of both the 5" and 10" sizes approach the 
high limits of the AN Accumulator Specifications. 


weight reduction in aircraft will make these facts about 
Vickers Accumulators of particular interest to design 
and weight analysis engineers. 

Vickers 

Incorporated 


The increasing importance of adequate evaluation of I 162 OAKMAN ULVD. • DETROIT 32, MICHIGAN 
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We’re just as proud of this foxhole 
shovel as we are of any of the items we’re 
producing for war. Hundreds of thou- 
sands of them are being made by the 
Ingersoll Steel & Disc unit of Borg- 
Wamer. 

And the same standard of care and 
skill goes into their making as into the far 
more impressive looking war tools being 
made by us — amphibians, ammunition 
hoists, gun turrets and a hundred others. 

With all these items, as in our peace- 
time products, a specialized knowledge 
and long experience with metals and pro- 
duction methods are clearly evident. 
They are produced under a guiding 
principle well known to you in the 
aviation industry who have done busi- 
ness with Borg-Wamer— the principle 
"design it better — make it better”. 

The influence of this principle will con- 
tinue to be felt in the days ahead through 
many products which we hope to build 
with you of the aviation industry. 


Partners with the Aviati 
in peace and war, Bo 
supplies these and othe 

HYDRAULIC, VACUUM AHD FUCl RUMPS 
REDUCTION AND PROPEUOR GEARS 
UNIVERSAL JOINTS CHAINS 

V-Warn7r 

r essential 

CARSURE10RS 
ENGINE PARIS 

R TRANSMISSIONS 



mu 

BORG 

Mi 

WARNER 



Peacetime makers of essential operating parts forthe c 
and of Norge home appliances ■ ■ ■ these units which fo 
needs of war: borg * beck • borg-warner international • borg- 

DETROIT VAPOR STOVE • INGERSOLL STEEL & DISC • LONG • M 
MECHANICS UNIVERSAL JOINT • MORSE CHAIN • NORGE • NORGE MAC 


itomotive, aviation, marine and farm implement industries, 
n the Borg-Warner Corporation are today devoted exclusively to the 
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CONTROL TERMINALS 


In line with the desire to keep all in the industry completely 
informed on new developments in connection with Aircraft Con- 
trol Cable and Terminals — and method of use — a new data folder 
has been prepared on tru-loc Strap Fittings. 

These fittings, used with tru-loc Ball-with-Single-Shank Swaged 
Terminals, provide terminals that are precisely interchangeable 
with AN 667 and AN 668 Swaged Terminals. 

The original tru-loc Strap Fitting met all sendee demands 
made of it. But constant work with the product disclosed other 
advantages that could be included in a new design. 

These advantages and all dimensional data are given in the 
new folder “tru-loc strap terminals," a copy of which will be sent 
you on request. Address our Detroit office. 

AUTOMOTIVE AND AIRCRAFT DIVISION 

Dept. 6-235 A, General Motors Building, Detroit 2, Michigan 

AMERICAN CHAIN & CABLE COMPANY, Inc. 


AIRCRAFT DATA ON 

CONTROL CABLES AND 

TERMINALS... 

Problems of Rotary Swaging— 
Booklet 

Data for Aircraft Control Cables— 
Booklet -> 

TRU-LOC Ball-Type Swaged 
Fittings — Folder 

TRU-LOC "Quickies" for Aircraft 
Controls — Folder 

Micro PUSH-PULL Controls— 
Folder 

TRU-LOC "CENTER-PULL" Loop 
Fittings — Folder 

TRU-LOC Strap Terminals— Folder 


BRIDGEPORT • CONNECTICUT 



craft. Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys. 
Service Equipment, MARYLAND Bolls and Nuts, OWEN Springs, PAGE Fence. Shaped Wiro, 
,DY Valves, READING Steel Costings, WRIGHT Hoists, Cranes ...hi Business Jor Your Safety 
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ENGINEERING DATA BOOK 


«r% 


SHEET NUMBER 
CLASSIFICATION . 
SUB-CLASSIFICATION 


DB-21 

AIRCRAFT STANDARDS 
ALLOY ANGLES 


Below are listed latest N.A.S.C. standards 
tor equal leg, aluminum alloy, rolled form angles 




1 S 
1 T t* 

IT 
1. _ 

f 

i 

l 

x & y — Locate center of gravity 
I — Moment of inertia (inches') 
P — Radius of gyration (inches) 

Material and length to be specified 
Weights shown are for 24S alloy. 

Lsi 

i 1 » 

-^-1 ' 

Dash 

Numbers 

Dimensions 

Sq.“. 

Weight 
Per Ft. 

Dev. 

Width 

Section Elements 

A ±.02 

T 

R±.010 

M 

1 

P 

2 

3 

.500 


020 

025 

032 


020 

025 

032 


0193 

0240 

0303 


0235 

0293 

0372 


969 

947 


134 


00034 

00042 

00053 


1334 

1330 

1325 

5 

.562 


025 

032 


025 

032 

040 


0343 

0423 


042 9 

0515 


071 


155 

159 


00061 

00076 

00093 


1497 

1492 

1485 

7 

9 

62S 


032 

051 


032 

040 

051 


0383 

0474 

0595 


0468 

0580 

0734 


197 

185 


175 

180 


00106 

001.50 

00161 


1662 

1656 

10 

11 

12 

.688 


032 

040 

051 


032 

040 

051 


0423 

0524 

0659 


0514 

0640 

0800 


323 

311 

292 


i87 


00142 

00175 

00218 


1832 

1826 

1S17 

13 

15 

16 
17 

■» 


032 

051 

064 


032 

040 

064 

090 


0463 

0722 

0893 

0989 


0563 

0885 

1103 

123 


447 

435 

416 

395 

375 


202 

206 

217 

222 


00183 

00228 

00285 

00348 

00385 


1994 

1985 

1973 

20 

21 

22 

.813 


172 

081 


151 

064 

101 


11787 

1080 

1202 


0760 

0965 

1200 

1501 


561 

521 

501 

484 


2217 

2268 

2330 

2380 

2425 


70496 

00549 


2163 

2144 

2137 

23 

26 

■» 


151 

181 


151 

064 

190 


0674 

0850 

1053 

1169 

1303 


100 

122 

153 


685 

666 

645 

625 

608 


2372 

2423 

2484 

2534 

2579 


70563 

70692 


2331 

2322 

2312 

2311 

2304 

28 

29 

30 

31 

32 

33 

1.000 


040 

051 

064 

072 

081 

091 


040 

051 

064 

090 

116 


1213 

1349 

1505 

1674 


091 

115 

142 

157 

186 

209 


735 

158 


2684 

2845 

2890 

2940 


00551 

00691 

00851 

00937 

01051 

01163 


2669 

2660 

2650 

2649 


I Continued on page 205 1 
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Motor by 
Electric 


WESTERN GEAR 


WORKS 


Furious tropical storms over steaming jungles . . . thin sub-zero atmosphere high above 
the earth . . . extreme velocities and excessive pressures . . . and the toughest combat con- 
ditions prove the dependability of Pacific Aircraft Actuators. These units apply posicivc 
punch-packed power to operate wing flaps, landing gears, bomb bay doors, and tail 
wheels on many of today's planes. 

In the B-17 "Flying Fortress" built by Vega, Pacific Actuators open the bomb bay doors. 
The dependability of these remarkable power drives is the result of careful design, fine 
materials, and rigid tests. 

The Pacific Model EL-1127 (illustrated) consists of Electric Aircraft Motor attached to 
a Pacific Multiple Gear Reduction with Friction Clutch. This Torque 
Shaft type actuator weighs but 22 pounds and delivers 420 inch- 
pounds torque ac 300 r.p.m. output speed. Operating efficiently under 
temperatures ranging from —75° to higher than +135° F. Special 
provisions and proper lubricacion assures top-notch 
under all conditions 
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SHEET NUMBER PB-27, cont'd. 

CLASSIFICATION AIRCRAFT STANDARD 

SUB-CLASSIFICATION ALLOY ANGLES 

Below are listed latest N.A.S.C. standards 
for equal leg, aluminum alloy, rolled form angles 


US 


.00993 

.01225 

.01364 


.02533 

.02823 

.03137 


.03310 

.03691 

.04106 

.04553 


.03824 

.04748 

.05308 


.05861 

.06555 

.07323 

.08164 

.09074 

.10919 


.5350 

.5350 

.5343 
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Side Slips 


N ow I know why they have bomb- 
sights on helicopters,” writes a 
friend, and his evidence is the following 
news item: "The undertaking firm of 
Shannon, Shannon and Shannon, Dallas, 
Texas, with great plans for the postwar 
world, has asked permission to operate a 
helicopter ambulance and hearse service. 
S S & S would pick up business within a 
600-mi. radius of Dallas and drop it with 
speed, mobility and comfort' at any hos- 
pital or cemetery in the U.S.A.” 


• Speaking of helicopters, want to ride 
in one? Here's one way to try, anyway: 
Two 15-yr-oId lads recently went fishing 
in a rented rowboat One got off on a 
sand bar, the other took the boat and pro- 
ceeded to get stuck in some nearby 
marshes, from which he was rescued by 
fishermen in a more or less conventional 
manner. His pal, however, spent several 
lonely hours on the sand bar until a Navy 
pilot spotted him and a helicopter was 


dispatched to effect the rescue, believed to 
be the first one. That historians may 
have the facts on this first, the pilot was 
Lt. (jg) VV. C. Bolton of the Coast 
Guard; the rescuee was Harry E. Lund- 
mark, of (as you might guess) Brooklyn. 

••The pilot was very young, and very 
eager to get across and finish off the war. 
He'd pushed himself and the plane un- 
mercifully. Even when they reached the 
jump-off base there was no let-up. The 
crew had barely completed fueling when 
he dashed from Operations with weather 
and clearance; the crew chief hadn't even 
slammed the door behind him as they 
taxied out, the very young and very eager 
pilot was so impatient that he pulled the 

crew chief shuddered as he felt the prop 
tips take more than a good bite out of 
the runway; his teeth chattered in sym- 
pathy with the new vibration. But still 
the pilot kept pushing — right out over 


the drink toward war and real action. 

Finally the chief could stand it no 
longer : he leaned over the pilot's shoulder 
and said, “Excuse me, sir, don’t you think 
we should turn back and repair the 
damage?” 

“To heck with it," the pilot replied, 
“let ’em fix their own runway.” 


• The field where the old timer kept his 
plane was often fogged in, but he didn't 
mind. His best friend's home was atop 
a hill — usually above the fog layer. The 
arrangement worked very nicely though — 
old timer would buzz the house, the friend 
would jump in his car with the spotlight 
pointed straight up and lead the way to 
a certain specified spot on the field and 

all according to a well-practiced routine. 
The system was working beautifully one 
dusk until — the friend had a flat tire. 
Scrambling out to fix it as quickly as 
possible, he forgot to cut the spotlight; 
Old timer seeing it remaining stationary, 
came in for his usual half-blind landing. 
He walked away from the landing all 
right, but he had to crawl out from under 
a barn to do it 


• The furloughed officer, just returned 
via a big transport, was describing the 
crash landing they'd made in some very 
rugged country. “First,” he said, “we 
lost the right outboard engine, then the 
left inboard went, then the right in- 

At which point the young lady cried, 
with some heat, “It's beyond me how you 
can admit it. With airplane engines as 
big as they are I just can’t see how 
you could lose one, let alone mislay 
three!” 

• It was a short-range ship, but the ferry 
pilot was trying to keep a tight schedule 
— fuel and get aloft again — even though 
his right landing gear was stuck in down 
position. After each takeoff, though, it 
meant long conversations with the control 
towers. Finally, when the 4th one called 
to report, “your right wheel is down, 
your right wheel is down,” he replied 
wearily, “Yeah, I know, but I like to 
fly this way. Mind? Over and out.” 


• Seems we Americans are not the only 
ones who sometimes have trouble with 
words getting mixed up in transit A 
delightful Englishman told us the other 
day, for example, that the British have 
recently changed one bit of their nomen- 
clature. Seems that once during the dark 
days of the African campaign Air Min- 
istry got a frantic wire saying "send four 
air crews immediately.” Four complete 
crews were dispatched forthwith, but 
weren't received with too much enthu- 
siasm — for even though they were nice 
guys, they just couldn't be mounted on an 
engine to serve as airscrews. 
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For Aircraft Production and Maintenance 

Almost limitless combinations can be made with the T&B 
Straight Pull Disconnect Tips and Coupler because the tips 
are identical and interchangeable. A few of the possibilities 
are shown here. 

Basically, they are wiring devices (for wire sixes #22-#10) 
that are readily disconncctable on straight predetermined 
pull, for rapid replacement and re-wiring of airplanes at 
maintenance depots, and for facilitating original sectional- 
ized construction. They are designed to connect, disconnect 
and reconnect at will, and so act as “mechanical circuit 
breakers” — protection against accidental external strain. 
They are rounded and streamlined to the diameter of the 
cable to make insulating quick and easy. 

T&B Approved Disconnects are members of the familiar 
Sta-Kon family of Pressure (solderless) Connectors, and 
are easily installed with standard 
Sta-Kon Pressure tools, manual 

All T&B products are distributed 
solely through the service organi- 
zation of the Electrical Whole- 

•Pat. Pending Sta- 
nce. U. S. Pat. Off. 


The Thomas & Betts Co., Inc. 

36 Butler Street 
Elizabeth (1), N. J. 

Kindly send Catalog 522 on Straight Pull Sta-Ko 
Disconnect Wiring Devices. 




THE THOmnS.S BETTS CO. 

manufacturers •(.jbIj MrlcajJ I" 9 • 1883 



Company 
Address . 




K-RM TROUBLt-SHOOTER 


MOMtlWS 


tine 


duction 


uour pro 


into 


e us, they are using it to see with! More 


flow along on a conveyor system that speeds 
up, slows down, or reverses — to conform to 
your requirements. The whole operation is 
continuous . . . and inspection proceeds 
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planes will 

mates; (7) that safety 
be still further improved, 
though fear is no long 


much larger 


:au of Public Roads, which 
ss completed 26 strips. CAA 
as appropriations to build 
lly Class 1, 2, 3, and 4 air- 


The proposed small airfields 
are not expected to entail a 
high cost for respective com- 
munities; it is believed they 
will employ many returning 
service pilots and crewmen as 
instructors, taxi and fixed- 
base operators, and possibly 
fly-yourself services. 

Certain leaders, among them 
some CAA officials, decline to 
support the proposals for flight 
strips, which are presumed to 
be landing facilities alongside 
a highway. Opponents ask 
why anyone would want to 
land by a highway, until such 
time as roadable planes might 
be used in large numbers. 


With a record attendance of 
some 400 light plane men, 22 
technical papers were read and 

expressed, Dr. Edward P. War- 
ner, CAB vice chairman, urged 
relaxation of governmental 
regulation affecting design and 
construction of private air- 
craft. 

Prime purpose of airworthi- 
ness regulations, he said, were 
fourfold: First, to insure uni- 
form quality to enable the user 
to count on the craft’s meas- 
uring up to standards of per- 
formance for the type; second, 
to insure that planes have no 
features— either of inclusion or 
omission — which would lead to 
collision either on the ground 
or in the air; third, to develop 
full information on aerody- 
namic and structural qualities 
and general behavior of new 
types, with such information 
being made available for the 
user's guidance; and, fourth, 
to make sure aircraft have no 
characteristics which would 
create hazards beyond the 
power of the pilot's skill to 
overcome. 

Dr. Warner, presenting his 
personal views, did, however, 
urge tightening of regulations 
insofar as visibility for the 
pilot Is concerned. 


By the time you read this, 
over 1.000 of the WTS planes 
recently declared surplus will 
have been sold to bidders. 
During 'the summer probably 
the entire 5.000 owned by De- 
fense Plant Corporation and 
lent to WTS, will be offered. 

Some manufacturers have 
complained that this sale is 
depleting their prospective 
postwar market. . Govern- 
ment's answer is that tax- 
payers' would complain still 
louder if their money is not 
salvaged insofar as possible. 


SPOT CHECKING 


^airlfer 


second 6 hr. 39 14 


College of Texas and Southern 
Flight as hosts to training di- 
rectors. relations personnel, 
and representatives of airlines, 
schools, manufacturers, and 
government agencies. Hun- 
dreds came from all parts of 
the country to partake in the 


Endorse Civil Plane 
Strength Classes 
Several other outstanding 
meetings marked the month. 
Convened in St. Louis, the Air- 
worthiness Requirements Com- 
mittee of the ACCA endorsed 
recommendations that all civil 
aircraft be classified into spe- 
cific categories for licensing 
and operational purposes, these 
categories to be divided into 
two groups — air carrier and 
non-air carrier. For the lat- 
ter, there was tentative agree- 
ment on three strength classes : 
(1) Acrobatic, (2) training or 
utility, and (3) normal or per- 
sonal transport; and for the 
former, the breakdown favored 
was: (1) air carrier passen- 
ger. (2) air carrier goods, and 


tanks were employed. 

Both P-51's made the identi- 
cal 2,464-mi. Los Angeles to 
New York run. However. Col. 
Clair Peterson, pilot who made 
the fastest time, carried an ini- 
tially lighter gas load and 
made one step for re-fueling 
at Kansas City. Col. Jack H. 
Carter, clocked 8 min. slower, 
came through non-stop. 


Principal speaker scheduled 
at the one-day Southwest Civil 
Aviation Forum, held in Okla- 
homa City at press time, was 
Charles I. Stanton, CAA ad- 
ministrator. Informal discus- 
sions aimed to answer ques- 
tions on Southwest aviation 
problems were the order of the 
day. Also being held as this 
was written was the Great 
Falls, Mon., "aviation clinic." 
This meeting was to assist re- 
gional communities and cities 
in preparing for postwar avia- 
tion development, especially in 
J *- feeder lines. 


Small-Airfield Program 
Wins Wide Approval 
The program for the build- 
ing of small-airfields, under- 
taken by the Personal Plane 
Department of the ACCA, has 
approval of the light plane in- 
dustry, of the Civil Aeronau- 
tics Authority, and of many 
publications, communities, and 
pilots everywhere. The small- 
field program does not. as yet, 
have any government aid; 
communities are merely en- 
couraged and instructed in 
establishing them. Neither is 
there any so-called “flight- 
strip" program, except that 
already carried out by the Bu- 


' Northrop': 


MU |n‘6°hr! 31 j/2 ~Min. 

Two battlefront-bound North 
American P-51 "Mustangs" 
broke the transcontinental 
speed record on May 11, the 
time for the first ship being 
6 hr. 31% min. and for the 


In conjunction with Texas 
Aviation Week, the Southwest 
Aircraft & Accessories Exposi- 
tion. sponsored by the Dallas 
Chamber of Commerce Avia- 
tion Committee, attracted 
several score exhibitors. There 
followed the Third Wartime 
Aviation Planning Conference 
at College Station, with A. & M. 
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^ forging as large and complex as this one 
requires the largest upsetter ever made. 

The trend toward larger upset forgings and 
the use of lighter metals was recognized by 
Tube Turns even before Pearl Harbor. With an 
eye to new industrial advancements, a battery 
of these mammoth nine-inch upsetters was 
ordered: later many power presses, heat treat- 
ing furnaces and special machines were added 


to this formidable array of forging equipment. 

The pressure and exigencies of war forced 
the development and use of these facilities far 
beyond the probable need of normal industrial 
progress. Thus the skill accumulated during 
wartime operation will be added to the value 
of Tube Turns' farsigfited prewar thinking, and 
the benefits will be reaped by industry when 
peace comes. Tube Turns, Inc., Louisville 1, Ky. 


TUBE TURNS ^cnQu/u4#u/ 





THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 




Aluminum Die-pressed 
by 

REVERE 

=4 



H ERE are shown only a few of a great variety 
• of strong, close-grained airframe and 
engine parts and fittings, as die-pressed of alumi- 
num by Revere. Note not only the simpler 
designs, but also the larger and more complicated 
ones. In fact, Revere, a pioneer in this field, has 
successfully forged shapes and sizes once con- 
sidered too difficult to produce. 

Revere forgings are produced in magnesium, 
copper, brass and other copper-base alloys in 
addition to aluminum. Technical advice, without 
obligation, is gladly given by Revere on problems 
you encounter in the non-ferrous forging field. 
Write Revere Executive Offices. 

★ 

MANUAL Ask for your complimentary copy of the 
54-page manual, "Revere Copper and Copper Alloys— 
Technical Information for Product Designers." Contains 
106 graphs relating to the physical and metallographic 
properties of these alloys under varying conditions, a 
new chemical and physical properties chart, and val- 
uable illustrated information on welding techniques. 
Sent on request. 

REVERE 

COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

Executive Offices: 230 Park Ave., New York 17,N.Y. 



The combat plane is cherished by ground 
crews. The transport travels between repair 
shops. The private flier hugs his home field . . . 
But for years up in the Canadian wildernesses 
clear to the Arctic circle, the bush pilots broke 
all the rules. They packed freightand passengers 
over uncharted woods and waters to flyspecks 
on the map, flew through fog, rain and sub-zero 
cold without benefit of beam or beacon. They 
sideslipped into cubbyhole clearings, flopped 
their floats down on lost lakes, sat down and 
took off in deep snow . . . And if anything went 
wrongwidiplaneorpowerplant, thepilot relied 
on a tool kit, and his own wits and skill. 



Long before the war, bush pilots put their 
money on Jacobs, knew the engine didn’t have 
to be babied, stood up day after day for months 
jobs that taxed the resources of both plane 


ACOBS 


and pilot, were dependable at all times . . . easy 
starting in low temperatures, easy on fuel and 
parts, easy to get at for check or repair, stayed 
on the job longer without overhaul than any 
engine in its rated class. 

When the war came, the Jacobs engine was 
an asset — not an experiment. In twin- 
engine training planes, the Jacobs 
takes more take-offs, works mi 
at full throttle than any eng 
combat service, stands up under _ 
hard student handling for m 
than 1,000 hours between major ® 
overhauls ! . . .The war record of these £ 
engines is another good reason for 
watching what Jacobs will have to offer 
after the war. . . when costs will count as well as 
performance. Inquiries are invited . . . Jacobs 
Aircraft Engine Co., Pottstown, Pennsylvania. 



• Pottstown, Pa. 
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Aviation Manufacturing 


Senate Committee Okays Bill on Contract 
Settlements; 8,343 Planes Made in April 

Postwar designing gets APB "go ahead" . . . Bu 
tools for new P. & W.'s . . . Boeing reports great, 
year . . . K. C. plant turning out high-power P. 4 B 
. . . Surplus War Property body in action 


Senate Military Affairs Com- 
mittee recently approved a bill 
providing for creation of 
independent office of contract 

headed by a director to be ap- 
pointed by the President. Sub- 
contractors would be included 
in prime contra ‘ors’ claim 
for settlements. Contractor 
would be financed within 30 
days after they file applica- 
tion, pending settlement. Gov- 
ernment would be required 
move its machinery out of pri- 
vate plants within a period of 

Court of Claims would 
final arbiter, and authority of 
the General Accounting Office 


articles for manufac 


April ^Output 8,343 Planes. 

Aircraft production dropped 
back to 8,343 planes in April, 
somewhat below the output of 
8,362 in Oct. 1943. Production 
in poundage also fell off 6 per- 
cent (from the 103.4 million- 
pound record set in March) 
to 96 million. C. E. Wilson, 
chairman of the Aircraft Pro- 
decline, said April had only 25 
working days, but mainly it 

sis on needed combat types, 
which constituted 77 percent 
of the total in April, a new 
high. 

Wilson stated the industry 
is doing a good job but the 
continued shift to longer- 
range types and constant im- 
provements based on battle 
experience will call for contin- 
ued maximum effort. West 
Coast AWPC calls attention 
to constantly increasing speed, 
higher ceilings, and better ar- 
mament, all of which takes 


Postwar Designing Gets 
APB “Go Ahead" 

Dr. A. E. Lombard, speaking 
for the WPB Aircraft Produc- 
tion Board, told the industry 
recently that it is free to go 
ahead with development of 
postwar aircraft and any other 
product designs. Lombard said 
this relaxation is possible be- 
cause the industry has hit its 
peak output. He cited WPB 
Order No. P-43, of Mar. 6, per- 
mitting laboratories to obtain 
materials and build prototype 
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f's Buiek Div. is tooling 
ake two additional types 
of P. & W. engines for Consoli- 
dated B-25’s and Douglas 
C-54's. Both are twin-row 
Wasps, R-1830-75 and R-2000- 
9, of different dimensions and 
developing greater horsepower 
than current types. Buick has 
AF contract for engines 
totaling more than $60,000,000. 

1-in machinery is being 
placed in the plants for pro- 
duction of the new power 
plants while present equip- 
' continues turning out 
current types for B-24's and 
Douglas C-47's. 


In Boeing’s annual report, 
Pres. P. G, Johnson refers to 
1943 as Boeing’s "greatest year 


s of 

„..Juc ' 

This conversion will be 
plished gradually, with B-17 
production decelerating while 
B-29 production is being accel- 
erated. Mr. Johnson says 10,- 
000 Kaydets have been built. 
He concludes that problems 
greater than those encoun- 
tered in the war must be faced 
after the war, and that it may 
be necessary for the company 
to manufacture and market 
other products in addition 
aircraft. 


deliveries of 
the B-29 Superfortress has be- 
gun in two of the company’s 


Pratt & Whitney’s new 
gihe plant at Kansas Ci . 
turning out the new R-2800-C 
engine officially rated at more 
than 2,100 hp. The plant, spe- 
cifically designed and tooled 
to produce this particular en- 
gine, has a capacity of 3,000,- 
000 h.p. per month. About 
half of the ultimate work force 
of 29,000 have been employed. 
Of the 1600 parts that go into 
the R-2800-C, more than 600 
’ at the E.C. plant, 
is sponsored by • 
Navy, which does not, he 
ever, have exclusive right 
its output. It is government- 
financed and the P. & W. man- 
agement has made an unprec- 
edented agreement with the 
Navy to operate it without any 
remuneration. 


time you read this it will have 
issued Order No. 1. A sub- 
committee had been formed at 
this writing to deal with 
SWPA's most difficult prob- 
lem — that of disposal of sur- 
plus airplanes and of surplus 
airfields. CAA Chairman W. 
Pogue is a member of the Sur- 
plus War Property Board. 

Disposal of surplus war- 
planes will have an important 
effect on the aircraft industry. 
It is expected that the gov- 
ernment will hold many planes 
maintain strength of post- 
r airforces, keep many as 
standby’s, and otherwise avoid 

the market to seriously hurt 
the merchandising of new pro- 
duction. It is believed that 
only the transport planes, the 
light liaison planes, and per- 
haps a few trainers, will have 
commercial value. 


A Surplus War Property 
Administration has been 
Washington, and by 



rrently under study is tried 


iroduction of Rolls-Royce 
in aircraft engines (which 
power the North American 
P-51) is reported by Packard, 
which meanwhile notes that 
engineering changes on this 
two-stage two-speed super- 
charger engine, dictated by 
battlefront experience, have 
averaged 400 per month since 
production started. The com- 
pany recalls that some manu- 
facturers once considered the 
mgine too complicated for 
volume consumption. 


moth h&del H7 transport for 
R5hlaUulL»ral™wOTd\n h |f 





Wittek Aviation Hose Clamps 
are standard equipment on mili- 
tary aircraft, aircraft engines and 
are also the standard service clamp 
of leading Commercial Airlines. 
Outstanding among this group is 
Pan American World Airways 
whose great Clipper Ships have 
amassed an amazing record for 
Safe Air Miles in essential air 


transportation throuj 
world. Wittek Hose Cl; 
flown each of these' safe 
Pan American. The 
and dependability of 
tion Hose Clamps is 
by Pan American Woi 
—where only the be 
enough. Wittek Mai 
Co., Chicago 23, Illii 
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NEED ANY HELP... 


WHEN YOU WANT 
TO KNOW ABOUT 
STAINLESS 

RUSTLESS 

tions, Stainless Steels 


RUSTLESS 

"Producing STAINLESS STEEL S^xtudcvet^f 


NEW PRODUCTS FOR FUTURE BUSINESS? 


RUSTLESS IRON AND STEEL CORPORATION, BALTIMORE 13, MD. 
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Transport Aviation 


Prospects Better for Return of Planes 
To Airlines; Air Law Battle Slacks Off 


gaii 


is on international transporl 
presses for Hawaii servit 
p plans Atlantic operations 
. . . Route applications . 


With good chances of getting 
back most or all of their 
requisitioned airplanes 
with their pilot situation 
improved by termination of 
the CAA-War Training Ser- 
vice, many air transport lead- 
ers find things in better shape 
now and, furthermore, see 
improved prospects for the 

Army is negotiating with the 
airlines for return of about 

That will les- - "" 

of the Army _ 

observers believe will be back 
in private service before the 
end of autumn. Many of the 
planes — mostly Douglas DC-3's 
and some Boeing 247's and 
Lockheed 10's — were purchased 
outright by the Army, while 
some were leased. Establish- 
ment of a price basis for sale 
back to the airlines may serve 
as a precedent for terms under 
which war surplus transport 
planes will later be disposed. 

Air Law Battle Slacken 
Big Fight Postponed 

So complete was the failure 
during recent months of efforts 
to revise the civil air law i 
the battle now is behind 
scenes. Railroads and ; . 
lines are maneuvering for the 
big fight when " 
probably not this year. Depart- 
ment of Justice, Civil Aero- 
n-'itics Board, and many 
congressmen are against joint 
management of air and ground 
services. Canada’s new Air 
Transport Board is being set 
up with machinery to break 
down the domination of air- 
lines by the railroads in that 
country. In England the ques- 
tion of steamship participation 
-n aviation *- — " 


brook, Under Secretary of 
State Adolf Berle, and E. P. 
Warner, vice chairman of 
CAB, reached preliminary 
understanding as to the degree 
of control government should' 
exercise over international 
operations, leaving the mech- 
anics of control for future 
study. They agreed that sub- 
sidies should not be used cor 
petitively but only to keep 
operation non-paying roul 
of national importance. It w 
taken for granted that G< 
many and Japan should not 
be allowed to own and operate 
air transport servt 

At this writing, representa- 
■es of the Russian govern- 
;nt were awaited for a 
nference in Washington. 
Competent opinion in the Cap- 
ital is that the full-dress 
United Nations conference 
cannot be held this year. Mr. 
Berle and other officials have 
the question 
ereignty over lend- ..... 

" ises after the war is of little 
lportance. Meanwhile 
rlines are awaiting infoi 


Both t 


' Lea 1 


ie dormant on Capitol Hill. 


foreign services will carry 
small traffic compared v 
domestic system loads, the air- 
line ' managements ‘ — *~ 

await decisions 

determine their off-Shore 
futures. The governments of 
the United States and Britain, 
by far the biggest woi " ’ 
ators, continued their 
in England and in Canada 
toward laying the foundation 
of a world plan. Lord Beaver- 


the civil aeronautics law does 
forbid air service 
:tion with its steamship 
service, or if it does. " 
law should be changed. In 
1935, say company officials, 
Matson invested ^$500,000 in 

used toward financing 
facilities and equipme ’ ' 
U.S.-Hawaii air 
CAB overruled the agreement, 
which included also " 

PAA of Matson terminal facil- 
ities and meteorological in- 
formation. Matson is reported 
have sold most of the stock. 


Atlantic Opera 
“Important interests in Can- 
da, United States, and Great 
Britain" will join with a New- 
foundland group in the estab- 
lishment and operation of 
North Atlantic air services 
between the three countries, 
with base at Newfoundland, 
ording to V. S. Bennett of 
John’s, N.F. United Stati 
interests are headed by Smith. 
Barney & Co., investment 
bankers, New York, who saj 
they have had a leading part 
in the financing of U. S. air- 
lines. Company is surveying 
operating conditions and nego- 
tiating for rights of entry. 

Discontinuing 23 Towers 
Operation of 23 traffic con- 
ol towers in 23 cities is being 
discontinued by CAA because 
the AAP has withdrawn funds 
allocated for that purpose. 
CAA took over the towers at 
request of the Army because 
of heavy military traffic in the 
regions involved. The Army 


Supply Act of 1941 authorized 
•' ’ service by CAA. There are 
such towers (including 
those being eliminated) . Many 
of the towers existed as munic- 
ipal activities before the auth- 
orization was passed. 

UAL Employment Plan 
United Air Lines has a con- 
tinuing program to get back 
1300 employees who have 
gone to war and to re-train 
them, when required, in the 
new procedures of flying, oper- 
ations, communications, main- 
tenance, etc. Russ P. Ahrens, 
United’s personnel director, is 
“ charge. United personnel 
expanded from 4.300 in 
1 to nearly 8.000 in 1944. 
Company estimates that figure 
will climb to 18,000 within four 
irs after the war. Ahrens is 
;ping in contact with his 
1,300 service men and women 
by mail, finding out their 
aspirations by questionnaire. 


irization, first 
iroposed about a year ago, to 
ncrease takeoff weight of the 
Douglas DC-3 by 1,000 lb. and 
landing weight by 800 lb„ also 
to "up” both landing and take- 
off weights of the Lockheed 
Lodestar by 1,000 lb. Increases 
would apply only to ships fitted 
with Wright G-202 or V. & W. 
S1C3G engines, and then only 
under proper flight conditions. 
Pilots related unhappy exper- 

and said the DC-3 is a 

odel no matter what 
power is added; CAB engineers 
meanwhile quoted figures sup- 
ported the poundage rises. 
Outcome of the controversy is 
-- yet unpredictable. 



Chicago, while looking on ar 

manager; N. Fry. acting general traffic manager; A. Akins, Mr. 
son’s secretary; H. Knoop. superintendent, eastern flight operati 
Davis, auditor of general accounts; and B. McMahon, Chicago pa 


les were estimated to exceed 
million, a 40 percent "up" 
the first quarter of ’43. 
Other figures were 2214 billion 
mail pound-miles (against the 
15 billion) ; 36 million mail 
nds carried (against 2314) ; 
914 billion express pound-miles 
(against 614) ; and 1914 million 


Applications have been filed 
by United Air Lines for fran- 
chises that would add 16 new 
stops to its coast-to-coast and 
Pacific Coast aiiways network, 
' o for a new line between 
; Pacific Coast and Hawaii. 
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The SPEED NUT System of spring-tension fast- 
eners comprises more than 2000 shapes and 
sizes. Back of each and every design was a new 
reason, hence a new method to improve specific 
assembly jobs. 

In some cases, certain parts are completely 
eliminated. In other cases riveting operations or 
drilling of holes is dispensed with. Many SPEED 
NUTS hold themselves in screw-receiving posi- 
tion. Dismantling of parts for service or repair is ' 
often made twice as easy. And in every case, 
weight is reduced from 50% to 70%, time is 
generally cut in half and net assembly costs 
hit a new low. 


BP Hundreds of metal, wood, and plastic products 
have already been fastened better in over 2000 
B ps ways with SPEED NUTS. Use more of them to 
fullest advantage now. If in doubt on correct 
shape, send blueprints for quick help. 


TINNERMAN PRODUCTS, INC, 


CLEVELAND 13, OHIO 



dent, has announced. 

The 16 new stops, which 
would add 20 western cities to 
those now serviced, are: Og- 
den, Utah; Twin Falls, Ida.; 
Baker, Ore.; The Dalles. Ore.; 
Lewiston. Ida.; Clarkston, 
Wash.; Yakima, Wash.; Aber- 
deen-Hoquiam, Wash.; Olym- 
pia, Wash.; Centralia-Cheha- 


On the proposed Hawaii 
route United plans to use lour- 
engined. 52 passenger planes, 
presumably DC-4's. 

S. V. Hall, company regional 
vice-pres. at Denver, has been 
appointed manager of United 
military operations for the Air 
Transport Command in Alaska 
and the Pacific. 


PRIVATE FLYERS ONLY 


Service was inaugurated be- j but soon to be establishe 
tween Los Angeles and San at 287 Geary St. He is assiste 
Francisco, by Western Air | by Clay Bernard, Tempef 
Lines, on May 1. Three daily Williams, and Margaret Rob 
round trip schedules will take inson. Operations offices a 
off alternately from Mills Field, Mills Field are under th 
San Francisco, and Lockheed supervision of Joseph I 
Air Terminal, Los Angeles, all O'Neill, 
operating on a two-hour non- 
stop basis. Douglas DC-3 Route Applications 
planes are being used in this Airline route developments 
service. I Oklahoma Airlines, new organ 

Roy Backman has been ization, will apply for a syster 
appointed district traffic man- of lines around Oklahom 
ager of the Line’s new San City . . . Engel Aircraft Spec 
Francisco office, temporarily laities has filed for thre 
located in the St. Francislfeeder routes out of San Dieg 


... Pueblo Air Service, until 
recently a training school, 
asks for routes in southeastern 
Colorado . . . Fourteen fixed 
base operators forming Con- 
solidated Airlines have asked 
for 64 routes in central states 
. . . Alaska Airways and Wood- 
ley Airways file for mail serv- 
ice between Anchorage and 
Kodiak . . . Ryan School of 
Aeronautics files for trans- 
pacific service from California 
to Calcutta, India, with a 
branch at Canton, China, 
13.760 mi. in all, also for 
‘another route between Los 


Angeles-San Diego and Ha- 
vana, Cuba . . . Seas Shipping 
Co. asks for certificate to 
parallel by air then- ship line 
between New York and South 
Africa . . . Aero-Transportes. 
S. A., Mexico City, asks for 
permission to operate from 
Piedras Negras, Mexico, to San 
Antonia via Eagle Pass, Tex. 
j. . . And Fish Airlines Corp., 
| New Bedford. Mass., wants to 


Light plane builders and 
pilo ts were reported increas- 
ingly interested in swivel 
wheels for cross-wind landing. 
Experiments recently made in 
England are being followed up 
in this country. The idea is 
not new; it was tried out long 
ago. Recent tests by a light 
plane builder showed that 
crosswind landings are easily 
made with wheels independ- 
ently swiveled, swiveled and 
connected by a tie-rod, or held 
semi-rigid by springs. If swivel 
wheels should prove practical 
on planes of all sizes, it would 
make a vast difference in the 
cost of airports, many of which 
could get along with single or ’ 
parallel runways. 


(lights: Capt. 








pent of a Restricted 
Seaplane Operation. - 
; Division. 




OPA was getting ready, at 
this writing, to tighten ration- 
ing of 73-octane aviation gas, 
used mostly by personal and 
by fixed base services. Gaso- 
line is rationed to these classes 
by local boards, and there 
have been a few chiselers. Now 




plane owners entitled to gas 
rations, also to tabulate the 
amount of fuel required for va- 
rious power ratings. There is 
actually more gasoline for fly- 
ing than ever, since WTS and 
being 


contract training 
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CASTERS, TRUCKS AND SPECIALLY DESIGNED LIFTING AND HAULING UNITS 
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Aviation Abroad 



U.S.-Britain Now Agree on Basic Postwar 
Air Principles; International Body Planned 


ON SCHEDULE By 
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No nation that has known the might of airpower in war 
will ignore the aid of the airplane in peace . . . And Air 
Associates will be ready to resume the role it has held since 
1927 as prime purveyor to aviation ... to serve old customers 
and new wings over the Orient ... to work together with 
government, airlines and private owners ... In addition to 
standard stocks and many exclusive items, we will be able to 
offer new specialties of our own design, engineering and manufacture, 
war proved and service tested . . . Consider Air Associates as first 
aid in any aviation program for tomorrow, at borne or abroad. 

• The Air Associates catalog will afford a valuable sales franchise for postwar 
business . . . Manufacturers are invited to list their lines with us now. 


•ALiii Associates, ixc. 


228 


AVIATION, Ja 


Aviation Finance 


Boeing Airplane Co. rei 
net sales ol $493,188,166 in 1943 
against $386,567,316 in 194" 
while net income dropped 
$4,482,870 or $4.14 a share fro: 
$5,237,624 or $4.84 a share : 
1942, despite the large increai 
in volume last year. A post- 
war refund of $2,545,000 in 
1943 and one of $2,860,000 
1942 were both transferred 
a reserve for development i. 
postwar products and markets. 

Transcontinental & Wesi 
Air has purchased a 20 | 
cent Interest In Hawaiian . 
lines, Ltd., from Inter-Isl 
Steam Navigation Co. at a 


planes engaged in passenger, 
mail, and cargo service in the 
islands. The steamship com- 
pany expects to divest itself 
of control of the island airlii 
as soon as the latter is pe 
mitted to extend its service 
the Pacific Coast. Hawaiif 
Airlines had a gross of $1,613,- 
073 and net of $132,054 last 
year. 

Lockheed Aircraft Corp. 
ports sales of $697,408,167 last 
year against sales of $491,160,- 
471 in 1942, Net profits 
$7,988,420 or $7.42 a sha 
1913 compared with $8,163,721 
or $7.59 a share the previous 
year. Reserves for postwar ad- 
justments at the end of 1943 
totaled $18,052,000 against 
$12,661,000 in 1942. Notes pay- 
able were listed at $90,000,000 
on the 1943 balance sheet. 

Luscombe Airplane Corp. re- 
ports net profit of $159,153 or 
46c. a share In 1943. Gross 
sales, after voluntary price i 
ductions of $116,000, were $ 
229.250 against $1,028,300 
1942. The balance sheet ) 
vealed current assets of $1,20 


Liberty Aircraft Products t 

acquired 56,468 shares of 
common stock from Grumman 
Aircraft Engineering Corp. 
Liberty does not intend to re 
offer this stock which Grum 
man bought from it in 1940. 

Jacobs Aircraft Engine Co. re 
ports sales of $63,915,622 in 
1943, after a voluntary refund 
of $5,000,000 to the Army Air 
Forces, against sales of $34,- 
437,464 in 1942 following a 
$4,500,000 tentative renegotia- 
tion settlement. Earnings were 
$1,890,568 or $3.05 a share 
against $1,708,478 or $2.76 a 
share in 1942. Earnings last 
year are subject to renegotia- 
tion, and there is a renegotia- 
tion claim of $500,000 out- 
standing on 1942 profits in ad- 
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ADDING IT UP .... By RAY H0ADLEY 

The real "war babies.” Stock market prices bear more 
relation to postwar prosperity than to wartime earnings, 
according to a Commerce Department study of the stock 
market. In the case of the aircraft stocks, the market 
has been on a downward trend since 1940, in the first 
quarter of 1944 being about 30 percent below that of 
1939. On the other hand prices of the automotive group, 
rubber concerns, and many others, are higher than in 
1939. No wonder the aircraft stocks are no longer called 


Postwar taxes. In another interesting study made by the 
Harvard Business School, the rapid growth of Lockheed 
Aircraft Co. in the 1930's is analyzed to show that high 
postwar corporate income taxes . would seriously curtail 
the expansion of small business concerns. It was found 
that Lockheed's remarkable prewar expansion would have 
been virtually impossible in the face of corporate tax 
rates likely to prevail in the postwar decade. If Lock- 
heed had had high tax rates during its early expansion, 
the report shows that bankruptcy would have been almost 
inevitable. 

Lockheed's ease. Development of the Electro transport 
was undertaken by Lockheed in 1933 with assets of less 
$200,000 and net working capital of about $75,000. 

stop, and large amounts 


Output of other models had 

of outside capital had to be 

and customer advances. At the end of 1934, Lockheed 
had only $72,000 in current assets other than inventory 
with which to meet $269,000 of current liabilities. If the 
Electro development had failed, bankruptcy would have 
been certain. But if a large firm making other products 
had undertaken such a project, any losses would be 
deductible from income earned from other activities. 
Thus the long-established firm would not be seriously 
deterred from developing new products by a high tax 


Surplus disposal. Beech Aircraft Co. is well on the way 
toward solving its surplus disposal problems through 
formation of a separate Beech-owned company to take 
over excess materials. In its first three months of oper- 
ation, the new company moved about $300,000 worth of 
materials a month. Inventories can be transferred from 
the parent concern, a fact that should both simplify and 
speed contract termination procedure. 

Across the border. Canadian aircraft manufacturers are 
in about the same boat on war business as their American 
neighbors, judging from the 1943 report of Noorduvn 
Aviation. Pointing out that Noorduyn, with small original 
capital and large turnover, is in a vulnerable position, 
the report stated that the present Canadian tax policy 
<100 percent on excess profits) neither allows incentive 
nor permits the company to insure its immediate postwar 


Termination financing. Barney Baruch, who laid down 
the blueprints months ago for Congress to follow in ter- 
mination legislation, is known to fear that the lawmakers 
may not get around to passing a suitable bill before the 
elections. If Germany should suddenly quit, as she did 
in 1918, that would mean that no means would be readily 
available to finance the termination loans that industry 
will have to have when the cancellation telegrams are 
rushed out from Washington. Main reason for the delay 
in Congress. Baruch tells his friends, is the development 
of many side issues in the termination bills— issues that 
are all good for weeks of argument on the floor, such as 
wage dismissal provisions and supervision of terminations 
by the general accounting office. 


tion to the tentative settle-1 incorporated at Buffalo. N. Y„ 
ent by the regional board as with a capital of 200 shares, 
entioned above. Marvin Morrison, Louis Mor- 

rison and Helen Hapke are the 
■w Air Companies: Dunkirk 1 incorporators . . . Carl Dolan 
ironautlcal Corp. has been, Corp., newly formed firm 


New York City, has purchased 
machinery and equipment of 
Essential Industries Corp. . . . 
Oklahoma Airlines has been 
formed to seek CAB approval 
to serve a trade area of smaller 
communities around Okla- 
homa City. T. E. Braniff, 
president of Braniff Airways, 
is reported to have put in 
$25,000 of the $100,000 in capi- 
tal already sr’— ■ * 


United Aircraft shipments in 
‘he quarter ended Mar. 31. 
144 were $215,280,014 while 
et profit, subject to renego- 
ation, was $4,060,628 or $1.40 
common share. Postwar ad- 
justment reserves of $2,170,000 
deducted from earnings. 


ol $715,000 or $1 a share. 
Sales were more than $26,000,- 
000 and volume now is running 
to $4,000,000 a month. 
Fairchild Orders: Backlog of 
Fairchild Engine & Airplane 
Co. was around $165,000,000 on 
Mar. 31 compared with $140,- 
000,000 at the end of 1942. 
Fairchild Camera & Instru- 
ment Corp. reports unfilled 
orders "sufficient to keep 
plants busy for some months 
me." Sales of Fairchild 
Engine in 1943 were more than 
double those for 1942 accord- 
ing to Pres. J. Carlton Ward, 
' hile Pres. James S. Ogs- 
bury of Fairchild Camera re- 
port 1943 sales of $52,056,000 
against $17,727,000 in 1942. 
Annual reports of both com- 
panies have been held up by 
renegotiation proceedings. 


Warner Aircraft Corp. reports 
net profits for 1943 of $169,689 
34c. a share compared with 
' profits of $87.28" 


ipson Products reports 
of $35,769,983 for the 
quarter ended Mar. 31 against 
$30,112,251 in the like 1943 pe- 
riod. Thompson Aircraft Prod- 

of the 1944 gross and 
$11,591,291 of sales in the like 
1943 quarter. Net earnings 
. $798,006 or $2.47 a share 
against $718,089 or $2.31 a 
in the same quarter of 
Voluntary price reduc- 
of $30,000,000 have been 
... on shipments already 
completed, according to Pres. 
F. C. Crawford. 


National . 


via tion 
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Get Quick "Sparkouts," 

Greater Production! 


of its very light body, it must I 
bricity to protect against wear, a 
stability to prevent formation of i 
In numerous plants all over 
Gargoyle Vacuoline Oils are n 
special requirements. They are h 
tors get greater production wi 
accuracy and finish — and all of 
maintenance costs. 


F or quick sparkouts that mean greater 
production, the spindle of a precision 
grinder should not change alignment in its 
bearings — by even the smallest fraction of an 
inch — when the wheel bites into the work. 

This means that the bearings should be so 
tight on the spindle that almost “zero clear- 
ances" result. 

What a job here for lubricating oil! In spite 


O 


CALL IN SOCONY-VACUUM 
FOR "CORRECT LUBRICATION! 


Lubricants 




> - | JQ 





TURN PAGE 





Boosts Take-off, Boosts Climb, Boosts Ceiling, 


Boosts Load -FOR U.S. WARPLANES NOW! 


Think what “i Flying Horsepower” 
Will Mean After Vict ory ! 



GET THE 
FACTS ON 


Mobilgas-Mobiloil Aero 


Sotony-Vamum’s New Super Fuel, 


Result of 11 years’ research in 


Cgtalytit Cratking, promises 
Super Performance tor the 
Aircraft of the Future! 




KEEP POSTED ON 


Products and Practices 




Truck-Tractors 29 Smrlbra mmpany's ^SbroninS^ntradci prS§' f"u h? °i r“ 

NCWnoBUCTS 

S^SaS^iiP ISVSIA Latest Machine Tools 
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n and tungsten again avail- 
e in high speed steel, consideration of 
>arative performance is timely, 
he war, a careful recording of com- 
asts converted many users and tool 
lm high speed steel. During 
e, when use of a high per- 
m types became mandatory, 
t watch the performance of 
y enough to draw conclusions 


on their respective merits. 

Reports from large tool producers and u 
confirm that molybdenum high speed steels, w 
properly heat treated, perform at least as ' 

under different kinds of shop conditions as 
tungsten types which they replace. 

Given equal performance on any particular 1 
of work, an investigation of the saving in mac! 
ing cost effected by molybdenum steels will pi 
well worth while. 



pan y 


AVIATION, J 





AVIATION, 



AVIATION, June, 





AVIATION, 



AVIATION, 







Balancing Imrriiments 64 
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aSTINT D0UBLET0NE DRAWING paper 
~^etten ‘DxawUt^. • 0 ?&4ten 

FOR MANUALS • HANDBOOKS • 


5 „,' 3llustralin 9 

MANUALS 

HANDBOOKS 

CATALOGS 


Link Aviation Devices of Binghamton, 

N. Y.. makers of the famous Link Trainer, 
are producing some outstanding three- 
dimensional drawings on Craftint Double- 
tone. An example of the fine results this 
company is getting is shown in the ac- 
companying illustration, supplied through 
the courtesy of Link. Note the clarity of 
detail and excellent technique. 

For real interpretive drawings, i 
accurate, and showing the object just as the eye 
sees it, we make the unqualified statement that 
there is no method superior to the Craftint sys- 
tem. Craftint, with its automatic shading feature, 
actually is saving up to 85% in man hours in the 
drafting room. 

For other specimens of 
Drawings, see pages 105 to 
Command Book — "A. N. 

Guide to Proper Preparatio 
book Art and Manuscript f< 

CRAFTINT 
VELLUM 

This fine tracing paper, containing the 
matic shading feature, has come into wide 
in the Aircraft Industry. Drawings made on 
Craftint Doubletone Vellum require no hand 
shading or cross hatching. They are used for 
direct contact printing, like any other 
paper. They save countless hours of time, 
produce superior results. 


There Is 
No Industry 

where mechanical drawings 
are used, that cannot employ 
Craftint Doubletone Drawing 
Paper or Craftint Vellum to ad- 
vantage. 
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Direct Indicating Type 



HICKOK Frequency Meters are designed with 
electrodynamometer movements without use 
of external reactor. Made to operate at an 
accuracy equivalent to 3/10 of 1% at nor- 
mal frequency. Used by the Armed Forces of 
the United Nations for maximum dependa- 
bility. Model S-49 illustrated, is made for 
normal operating voltage of 90-140 or 
1 80-280. 4", 5" and 6" sizes. Write today for 
your copy of new meter catalog ready soon. 
HICKOK ELECTRICAL INSTRUMENT COMPANY 
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Speedy Load- 
Handling 

where you want it 
when you want it 


• Its speedy on-the-spot load-hustling 
makes the Roustabout Crane invalua- 
ble to the hundreds of airports, facto- 
ries, railroads, docks and warehouses 
diat now have one or more. On wheels 
or crawler tracks, it goes anywhere, 
loads, unloads, stacks anything to five 
tons, prevents costly delays. Easy to 
operate, all tractor power, ball-bearing 
boom turntable, gears in oil, full boom 
swing — built for years of overwork. It 
fills the gap in your post-war materials 
handling plans. Write today for the 
cost-saving facts. 


THE HUGHES-KEENAN COMPANY 


637 NEWMAN STREET • MANSFIELD, OHIO 


Roustabout Cranes 

By Hughes-Keenan 


Load-Handling Specialists Since 1904 
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STANDARD OF STAMINA 


What you want most in a capacitor is what you are 
surp of getting in TOBE Capacitors: . . . long life! 
Your proof is in Tobe’s enviable record of practically 
no "returns”. Frequent, rigid inspections eliminate 
uncertainty. Constant research brings constant im- 
provement. The original capacitor with hold-down 
bracket, Tobe OM-601, offers many definite advan- 
tages. This capacitor is strong, compact and space- 
saving. The hold-down bracket permits the use of 
either inverted or upright terminals, with wiring 
underneath or on top of chassis. Write for details 
and samples (1.0 mfd and 2.0 mfd). Tobe engineers 
are glad to be of service. 


SPECIFICATIONS TOBE OM-601 


TYPE . 


. OM 


RATINES .05 to 2.0 mfd. 600 V. D. C 
.05 mfd. to 1.0 mfd. 1,000 V. D. C 
STANDARD CAPACITY TOLERANCE . . . 10% 
TEST VOLTAGE . . . Twice D. C. rating 
GROUND TEST . . . 2,500 Volts, D. C 
OPERATING TEMPERATURE . . 55°Fto 185°F 

MOUNTING HOLE CENTERS 




Vt 1,000 cycles — .OC 

R SIZE 

Ith V', length l»/ l6 ", ht. 2 VS' 
1J4" 


A small part in Victory Today . . A BIG PART IN INDUSTRY TOMORROW 
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27,000 

R.P.M. 


Used in machine shops and fool 
rooms for finishing intricate dies. 
Used on production lines to clean 
castings, turnings and forgings . . . 
sharpen tools and do hundreds of 
grinding, finishing, polishing, burring, 
routing and etching operations. 
Dremel Moto-Tool has AC-DC motor 
with shock-proof bakelite housing, 
oil-sealed (oil-less) bearings, and 
built in cooling fan. Weighs only 
13 ounces — so light and compact a 
girl can handle it with ease. Dy- 
namically balanced armature elimi- 
nates vibration and provides preci- 
sion control. Moto-Tool's high speed 
(27,000 rpm) permits finer, faster 
work — conserves cutters. 

Dremel Moto-Tools are proving in- 


dispensable aids in speeding up war 
production in such plants as General 
Electric, Westinghouse, Remington 
Arms, Fon3, Nash-Kelvinator, Con- 
solidated Aircraft, Douglas and 
Northrup Aircraft, and many simi- 
lar "Arsenals of Democracy.” 

Try a Dremel Moto-Tool on your own 
jobs — in your own shop. See how 
versatile, how indispensable it is — 
how it saves time and materials. 
Order from your distributor or con- 
tact a Dremel Representative. 

PROMPT SHIPMENT on orders with 
proper priority. 

Federated Sales 

2437 W. Valley. Alhambra, Calif. 

Mill Factor Products 
S3 W. Broadway. New York, N. Y. 

F. W. Fowler 

137 Federal, Boston 10, Mass. 


Whether you have a Moto-Tool or any other type of grinder, use only genuine 
Dremel shop-tested Accessories— steel cutters, emery wheel points, brushes. Sanders. 



g equipment, other shapes 
possible 1 or such applica- 
ildes, weighing scales. 


Forged Cylinder Heads 

( Continued from page 145) 
centrifugal force produced by the high 


lines were designed to use heavy 
tallow fed by compressed air in a slotted 
nozzle through which the edge of the 


o far 


iteful of t; 


ould n 


being heavily coated with grease were 
very objectionable to handle. Experi- 
ments are now being conducted with fluid 
coolants with apparently successful re- 
sults, and all machines will probably be 
changed to this in the near future. 

t finning operation consists of cut- 
ting 14 fin spaces around lower part of 
body on a Cincinnati Hydro-Matic with 
the head mounted on a rotary fixture 
and located both on the flange and locat- 
ing pin holes. The groi 


'ectly c 


i the same con- 


and fall of tl 


wer travels along a horizontal plate 
to feed cutters in to depth, thereafter it 
engages cam which rotates at same speed 
is the part and produces required profile. 
On this operation two cutters are em- 
ployed, 0.112 in. thick, and spaced at the 
i thickness of the fin which is 0.058- 
( in. The depth of the cut is about 
i. at the deepest part. 

ro-Tef C for°'cutdng 16°fin spaces"on 
exhaust side. As were all the fin 
ng machines, this was built for the 
icular purpose. It consists essentially 

le ° emter^operating' 5 at^ASM ^fpm! 
three rotary tables. One of these car- 
four identical sets of cams, each 
3 a series of plates whose contours 
espond to the varying contours at the 
of each individual fin space. The 

controlled hydraulically through a fol- 
r wheel held in contact with the cam. 
The other two tables are work tables each 
holding four cylinder heads. 

Variable speed feed cam controls speed 


of pari 


. For 


the first quarter inch of cut the feed is 
ie rate of 15 in./min. increasing con- 
:Iy to a maximum of 70 in. A rapid 
;rse of 270 in./min. then brings the 
id head into position, whereupon the 
is slowed again to 15 in. After 
fourth head has been cut the rapid 


cuts the five fin 
side of the head, 
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If there were decorations for induslrial heroes. 
Mr. Dag would be a much be-ribboned gentle- 
man. Perhaps we should call him 'Captain' 
Dag, because he commands so versatile a 
company of physical and chemical properlies. 
Captain Dag (a campaigner who will never 


IGHTER'S RECORD 
HIS MEDALS! 

be mustered out) represents Dag brand col- 
loidal graphite, the smooth, black liquid con- 
centrate which serves so many different war 
industries. Capt. Dag may take the form of a 
dry film, a fluid film, a surface coaling, an 
impregnation, etc. 



"Captain Dag" 


Slippery-A 
Good Lubricant. 
Softer than 
Talc 


Particles Bear 
Like Electric 
Charges 


Insoluble in 
Acids and 
Alkalies 


Conducts 

Electricity 


Withstands 
L Extremes 


Black 

Opaque 


Absorbs, 


Gas 

Adsorber 


CITATION: 


CITATION: ’ 
io the grids 


applied 


Purity 


Filins Adhere 
Tenaciously and Dry 
with Sharp Edges 


CITATION: 


Microscopically 
Fine Particles. 
Penetrates 


For easy reference 
we’ve given colors f \ 

to Captain Dag's / Qff \ 

most valuable prop- I . r/\ 

erlies. Match these (I .in£rLi‘ I 
colors with the per- fO*" ] 

formance "ciia- / 

lions" above. Then ^ 

pin a medal on ■' 

yourself for pulling Captain Dag to work 
in your plant. He’s one campaigner who 
won't be mustered out. 


An 

Excellent 
Suspension . 


+ 1200* F.l 



ACHESON COLLOIDS CORPORATION 

PORT HURON, MICHIGAN 



W *CAN SHIP 


' <°Z • 

sil ' s of «.G.D°'a d ° f °" '"“■Isis 0 „ d 

»n.p z„ 


'P™s d t f rom 
oil 
lp ®° 9 es. 


HOW fo ORDER 

— se, 

!T he,h ° r aaa ° * * b ° ™ 

Se " ,ed - Give comp , efe 

'nstruct/ons i* 9 

" «f o„ d „ o|6tJ For 

:::r- s ---o k 

-I- 2 - Poses 150-153. 





THE SHEFFIELD CORPORATION 

3)ay/on/, Gfar, 

MACHINE TOOLS • GAGES • MEASURING INSTRUMENTS • CONTRACT SERVICES 
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WHITE KID gloves — very good kid gloves — are standard 
equipment in New Departure’s micro-instrument bearing 
assembly and inspection rooms. 

It isn’t for show. It’s because bearings literally have to 
be “handled with kid gloves” ... so that no trace of rust- 
forming perspiration can affect their free-rolling qualities. Nothing Rolls Like a Ball 


For with these bearings mounted in their original state 
of perfection, in bombsight or navigation and control in- 
struments, we know they do a matchless job of reducing 
friction and maintaining precise location of parts. So that 
each piece of mechanized equipment can do its job right. 

Ball hearings play a vital part in air war. And New 
Departure produces a major share of the ball bearings used — 
many millions of them every month. 


NEW DEPARTURE 

BALL BEARINGS 



NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 

Sales Branches: DETROIT, G. M. Bldg., Trinity .'-1700 • CHICAGO, 230 N. Michigan Ave., Siam 5454 a LOS ANGELES, 5035 Gifiord Ava., Kimball 7161 
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reason lor shipment by air generally was 
the speeding up of production of war 
goods rather than the distribution of 
finished products. 

All these factors in the outlook have 
been mentioned so that the airline in- 
vestor will realize that these stocks, on 
the basis of present market prices, arc 
discounting future prospects that may still 
be quite remote. 

There has been no attempt to “bear” 
the airlines. They are one of the best 
examples of a growth industry. And 
there is plenty of romance in their post- 
war expansion if the stockholder is will- 
ing to be reasonably patient. Already 
it seems clear that with' the development 
of efficient large-scale operation and 
proper ground handling the airlines will 
become big business in the next dozen 
years. And perhaps their most important 
asset today, though an intangible one to 
the investor, is the nearly-a-generation 
of experience that has been telescoped 
into three short years. 

But don’t expect the airlines to start 
cutting any dividend melons or exhibiting 
the stability of a General Motors Corp. or 
a United States Steel Corp. directly after 
the war. The airline investor had best 
take middle ground between the enthu- 
siastic optimism of an airline traffic man- 
ager and the more cautious approach of 
an operating official. 


Forming Sheet Aluminum 

( Continued from page 159) 

neck of the spun shell. It saves time 
where it can be used but does not allow 
spinning near the bottom. If an off-center 
chuck is used, the bottom of drawn shells 
may first be formed by means of a bulging 
operation. 

Chucks for spinning are made of alumi- 
num alloy, steel, cast iron, or hardwood, 
depending on the number of pieces to be 
spun, their size, shape, and desired finish. 
For quantity and quality production, the 
metal chuck is preferable, especially where 
sharp re-entrant angles are present. 
Hardened steel chucks with a high polish 
produce smooth surfaces and are most 
economical for products that are buffed 
or given a similar finish. Extremely 
large pieces are usually spun on wood 
chucks because of the economy of pro- 
ducing them. They can be cheaply built 
with laminations so that the contour is 
readily changed. Chucks should be wear- 
resistant and kept highly polished as the 
slightest imperfection in their contour will 
show up in the work. 

The number of fools employed for spin- 
ning depends entirely on the operator and 
cannot be standardized. Each craftsman 
is apt to develop a set that he likes best; 
some require a large number of tools 
while others use a minimum number of 
three. Tools can be divided into three 
main classifications: (1) Those for lay- 
ing the metal down against the chuck ; (2) 
those for beading; and (3) those for cut- 
ting or trimming. 

A plain, flat, smoothly polished hickory 
stick with rounded end, is generally used 
by hand-spinners for breaking down the 
circular blanks. The half-round all-pur- 


pose steel tool may also be used to lay 
the metal down against the chuck. It is 
usually described as being half-round on 
the top side and flat on the bottom, but 
this is not exactly correct. The upper 
part of the tool conforms to the descrip- 
tion, but the bottom is crowned rather 
than flat. The upper part of the crown 
is used to lay down the metal, while the 
under-side of the crown is used for plan- 

The beading tools are usually cither the 
wheel type or sharpnosed tools, and they 
are used to roll over or finish the edge of 
the shell. A plain diamond-shaped tool 
is used for cutting or trimming any excess 


metal. Generally, the tools are made of 
high-carbon steel, forged to shape, hard- 
ened, polished, and fastened in a hardwood 
handle. Where the shell is unusually 
large or the thickness of the metal is 
greater than approximately 0.081 in., the 
spinning tools are mechanically supported 
and forced against the work. Spinners' 
tools should be kept smooth and bright if 
they are to give good performance. They 
should be buffed lightly, any time they 
start to drag, and touched with light oil. 

The proper blank diameter is found by 
selecting a circle whose area is equal to 
the surface area of the spun article. Al- 
lowances must be made in both gage and 




t 


Bill Weeks 

anal 

2W* 'malet. 


45 yemo 


experience as a tool maker — that is a 
record that few men can equal today! It 
a record that Turner is also proud of, for it is skilled men like Bill Weeks 
who help us attain perfection in the manufacture of precision gauges. 

When a boy, railroads appealed to Bill, and he worked in the shops of 
the Canadian Pacific, Southern Pacific and the Michigan Central. From 
there his trade took him to the Ford Motor Car Company, The Mercer 
Tool Company, The Wolverine Tube Company 
and finally Turner’s. 

Like most men who work inside, his is an 
outdoor hobby — specializing in the raising of 
prize petunias, and be is as skilled at that as he 
,t turni n g out fine precision gages. 
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THE ELECTRIC AUTO-LITE COMPANY 

Win OMton 

SARNIA, ONTARIO PORT 


Watch this ground crew when Ham- 
burg Mary comes home. W'atch them 
swarm over their big bomber, check- 
ing surface, structure and fittings 
. . . checking particularly, its wir- 
ing. They know that every part of 
the plane must operate efficiently to 
complete successful missions. 
Auto-Lite knows it, too. The wire 
and cable it furnishes for America’s 


planes is precision-built for depend- 
ability. A brilliant example of 
such manufacture is Steelductor 
cable which is described in Form 
C-503. Auto-Lite’slow- 
tension, abrasion -re- 
sistant wire and cable 
is covered in Form 838. 

For copies of these two 
folders, write to 
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article will be slightly thinner than the 
starting blank. This thinning of the 
metal results in an increase in area, which 
is enough to allow for the necessary 
trimming. The thinning of the metal 
can be minimized by using several break- 

Having discussed the best grades of 
metal to use, methods of annealing, proper 
tools, ways to lubricate, and correct lathe 
speeds, it is now possible to go through 
a simple spinning operation step by step. 
The first task is centering of the blank, 
which is put in the lathe as nearly cen- 
tered as possible and clamped. A flat 
stick is held lightly against the edge of 
the blank, the tail stock loosened slightly, 
and the lathe started. (If the blank is 
too loose it will fly out ; and if too tight, 
the edge will be marred.) The blank may 
be centered by pressing lightly against 
the edge, and as soon as it is in place, 
the tail stock is tightened. Centering on 
the chuck can also be accomplished in 
other ways, such as drilling a hole in 
the center of the blank or by forming 

Lubricant is now applied with a dauber. 
With the hickory stick the blank is laid 
back against the chuck an inch or so to 

hold the piece in place, and in progressive 
steps the metal is worked down on the 
chuck. It is better to start with a slow 
lathe speed rather than one too fast. If 
the speed is too great, centrifugal force 
will make the blank stand out from the 
chuck, and so much tool pressure will be 
required that excessive thinning or pos- 
sibly rupture will result After again 
lubricating the laid-back blank, the half- 
round tool is used to work back over the 
contour of the chuck from the tail block. 

The contact point of the tool should 
touch the work a little below the center. 
Steady control is maintained by placing 
the tool on the tool rest, bracing it against 
the fulcrum pin to obtain leverage, and 
gripping it with the free hand. If the 

cut a ring in the stirafce. On the other 
hand, moving it too fast will produce 
ridges. Working the tool continuously 
from the center out will thin the metal to 
the breaking point so it is best to work 
tile tool back and forth in a very short 

an inch or two on cither side of the pin. 
The pin should be moved frequently and 
the tool kept at right angles to the point 
of contact. 

The whole body is used to apply the tool 
to the work, not just the arm. Experience 
is the only way of learning the right 
amount of body pressure; too much pres- 
sure will wrinkle the metal or cause the 
tool to break through. As stated, the 
skilled operator feels the metal "flow" 
under the tool and is able to detect any 
wobble if the work gets out-of-balance. 
Annealing will improve the metal’s work- 

properly. 

A narrow flange is left on the outside 
of the shell at all times, even up to the 
final trimming operation. The flange 
should be kept headed in the same direc- 
tion as the metal is being worked or it 



INDUSTRY’S NEW SOURCE OF CONTROLLED POWER 


JUuid p ower 


TUCKS THE WHEELS AWAY 


On planes, Fluid Power raises and lowers 
the landing gear. It swings bomb bays 
open. It revolves turrets — smoothly — 
quietly — accurately. Fluid Power is 
transmitted through tubes. No shafts, 
gears, pulleys or belts are needed. 

Industry, too, is discovering that Fluid 
Power has more than just brute strength. 
Parker-engineered systems and Parker- 
built equipment are performing delicate 
tasks in a wide variety of industries — 
applications that seem almost limitless. 

If you need power for control or drive, 
don’t overlook the advantages of Fluid 
Power. A Parker engineer will be glad 
to discuss your problem with you. 


/ "N 

A PROVED POWER SYSTEM 
READY FOR YOUR APPLICATION 

Parker-engineered Fluid 

in the chemical, marine, rail- 


road, synthetic rubber, 
petroleum, Diesel, refrigera- 



vcloped in other fields. Yours 
may be one of them. A Parker 
engineer will know. Ask him, 
or. write direct to The Parker 
Appliance Company, 17325 
Euclid Ave., Cleveland 12,0. 



APPLIANCE COMPANY 


CtfVttAND • tot AN GCLtS 

FLUID POWER ENGINEERING 
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shootin 


* out the 


LIGHTS” 


This Lockheed Transport is a beautiful job. One illustration of the 
completeness of design is the window "lights" of tough Aero- 
Quality Lumarith with porthole plugs of molded Lumarith, sub- 
stantial inserts that really fit! If the enemy gets too close, out come 
the Lumarith ports and the boys take a few pot shots. 


Here is an application that shows Lumarith doing 
business in two forms. The windows are Aero- 
Quality Lumarith sheets— the high impact 
strength transparent plastic developed for avia- 
tion use. The ports are molded from Lumarith 
molding materials. 

The general toughness of Lumarith and its abil- 
ity to withstand torque have strong appeal to 
aircraft designers. To make full use of this quality, 
some interesting designs are on the board. If you 
haven't received a copy of the second edition 
of Lumarith Mounting book giving data on the 


subject, send for a copy. Celanese Celluloid Cor- 
poration, The First Name in Plastics, a division 
of Celanese Corporation of America, 180 Madison 
Avenue, New York City. 


LUMARITH 
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originate a flight clearance and weather 
form that is identical to the standard type. 
These same employees will also prepare 
the load and dispatch messages necessary 
after the flight leaves the station. Their 
duties on the ramp include giving the ar- 
rival and departure announcements over 
the public address system and signaling 
the airplane to and from the ramp. 

On each flight, only two student pas- 
sengers are carried. While 21 seats are 
"sold," only two can make the flight be- 
cause of the size of the airplane. These 
two students, however, do not sit back 
and enjoy the trip as regular airline pa- 

gator; the other as Trip Meteorologist. 
The Navigator maintains a complete 
navigation log of the trip and must keep 
the Captain informed as to the flight’s 
progress. 

With a background of nine months of 
study in navigation that even includes 
celestial navigation, this student is now 
given the practical experience his class- 
room work has been qualifying him to 
handle. The trip meteorologist is given 
a chance to observe just how accurate 
his forecast was. This is an interesting 
experience, for after the first few flights 
he is well aware of the problems faced 
by the captain on his trips. 

When the trip reaches the other end 
of the run, the flight agents will open 
their scaled orders that have been carried 
on the trip These orders contain the 
necessary information for working the 
return trip. When the flight starts back- 
after approximately a 3 hr. stay, all the 
forms must again have been completed by 
the flight agents and the flying crew as- 
signed to that run. 

Upon the arrival of the flight at the 
home base, the station again functions ex- 
actly like any airline working a trip in. 
Arrival announcements are given by the 
station agents, and the unloading of the 
airplane is as carefully carried out as was 
the loading. Passengers claim their bag- 
gage at the terminal building, and the 
"airport car” leaves for downtown St 
Louis immediately. 

The line mechanic, also a student, holds 
his airplane and engine liccn.es and is 
responsible for the mechanical condition 
of the airliner. His work begins early 
in the morning with the pre-flight inspec- 
tion of the airplane, and it ends only after 
lie has completed his evening inspection. 
Orders issued by the Flight Superintend- 
ent for the gassing of the airplane are 

in at the airline office on the morning of 
flight 

On days when weather cancels out an 
actual flight, a theoretical flight is made to 
one of the cities, with all of forms pre- 

were flown. On days when flights are 
not scheduled, time is spent in going over 
the previous operations and analyzing the 

The position of station manager, which 
has already been mentioned, carries its 
share of responsibility and the student 



Working directly with the operations' 



It will be a great day when this war goes down into 
history. But even when the war is over, the clocks 
won't stop. Efficient, time-saving production will be 
essential in maintaining the sales volume that will 
provide jobs. 

And the same Acme service which is helping so 
many metal-working manufacturers excel in war pro- 
duction will be at your disposal when peace returns. 
Are you planning a new product which may require 
new tools and dies? Acme can design and make them 
for you. If you use heat-treated aluminum castings, 
Acme will cast them accurately and well. And in any 
study of your production setup. Acme engineers can 
offer experienced advice. 

Send for new book. Acme’s modern facilities for com- 
plete service to metal-working plants are illustrated 
in new 48-page book, “Acme for Action.” Sent upon 
request to interested executives. 


SPadem and if/oof c (?omftatey, Pfnc. 



HATED ALUMINUM CASTINOI . . . PATTilNS . . . TOOll 
TOOL OESIONINO... PRODUCTION PROCISIINO 


AVIATION, Juno, 1944 





\a* 

BALDWIN 

SOUTHWARK 

TESTING EQUIPMENT 
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A stud is a small part of a fighting plane. But 
it is an absolutely vital part. Every last stud 
and bolt must be accurate — to-a-tenth — or 
a plane may fail and lives be lost. Bland "pre- 
cision” studs and bolts have just one standard 
to meet before they leave our plant. That 
standard: perfection! We are proud that 
they are helping to maintain American air 
supremacy over the major battlefronts of today. 

ROLLED AND CUT-THREAD 
STUDS AND BOLTS 

Consult our Engineering Department for quotations on 
your specifications. 



PRECISION PRODUCTS CO. 

HARTFORD, CONNECTICUT 


DETROIT REPRESENTATIVE: CHARLES WIDMAN - l»Oh FISHER BLDC. 


PRODUCERS OF CLASS U AIRCRAFT ENGINE STUDS 


★ MORE BONDS MEAN MORE BOMBS * 
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...BUT TIME WILL REVEAL 

THE STORY Of 
q^o<MA ENGINEERING 

Long before Pearl Harbor . . ."specialized 
communications equipment by Doolittle” 
was well and favorably known to aviation, 
broadcast and police radio engineers. 

Since then . . . Doolittle Engineers have 
constantly been at work developing and 
producing vital equipment for the Naval 
Aircraft Factory and the Bureau of Aero- 
nautics, to hasten Victory. 

Their added experience will bring im- 
portant benefits to future peacetime com- 
munications. Look ahead . . . with Doolittle. 


RADIO, INC. 


Back the Attack 
Buy More War Bonds 


Builders of Precision Radio Communications Equipment 

7421 South Loomis Boulevard, Chicago 36, Illinois 




With greater speed, range, armament and bomb load than any 
previous plane of this type, this product of the Curtiss-Wright 
Corporation — developed in cooperation with the U. S. Navy — 
is one of the world's largest and most deadly dive bombers. 

NORMA-HOFFMANN PRECISION BEARINGS are installed 
throughout its control surfaces, such as ailerons, rudders, ele- 
vators, trim tabs and wing slats. Concerning their performance, 
Curtiss-Wright states: “These bearings help give the powerful 
Curtiss ‘Helldiver’ its high degree of maneuverability — a feature 
which enables the bomber to strike quickly and suddenly, then 
retire before the enemy has recovered. In fact, the ‘Helldiver’ 
is so maneuverable that it has been used as a defensive fighter, 
as well as a bomber, in the Central and Southwestern Pacific”. 



Practically every American-built plane, throughout the world 
— in fighter, bomber, transport, escort and patrol service — is 
equipped with NORMA-HOFFMANN precision bearings in 
those applications "where the bearings MUST NOT fail” There 
is a NORMA-HOFFMANN type for every load, speed and duty in 
aviation service. Write for the Catalog. Let our engineers work 
with you. 
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e covers tke continent - 


In 6 hours and 58 minutes, less 
than the time between morning 

Lockheed Constellation spanned 
the continent. Commercial air 
transport, by this llight, reached 

siblc only in military planes. 

This TWA flight proved that 
such air travel will become rou- 
tine, enabling passengers to cross 
from New York to Los Angeles 
between midnight and breakfast, 
with a full business day at each 
end. Planes like the Constellation 


between editions 


foreign ports. 

Four Wright Cyclone 18’s of 
2,200 horsepower each power the 
Constellation. Most powerful en- 
gines in service. Cyclone 18's were 
the choice of engineers and oper- 
ators alike for reliability, fuel 

on every flight which their lower 
unit weight provides. Such basic 
factors, plus the Cyclone’s low 

demonstrate the axiom that 
Wright Cyclones pay their uay. 



Cyclones Save 3 Ways 

LCSS WEIGHT — MOSS PAT LOAD 
LOWER fUEL CONSUMPTION 
REDUCED MAINTENANCE 


WRIGHT 





'Weight Saved On a TWA Plane 
Worth »173» a Pound in 1943" 




Scientific glare protection ... for your flyers 





imriS 








Precision (Mu Tkhdiwork . . . . 
<$ jM & Performance / 


On the battlefield as well as on the pro- 
duction line, true performance depends 
entirely upon Precision-arid Teamwork. 

Since 1932, Aircraft Mechanics, Inc. has 
built precision products— designing, engi- 
neering, an<J_jnariufacturing its own tooling 
to produce exactly as specified by our 
customers. Our welded tubular assemblies 
. . . our aircraft forgings of high tensile 
steels— all are precision-made for America's 
leading aircraft manufacturers, under 'con- 
tract to the Army and Navy. 

This performance is possible because of 
the Teamwork we have developed through- 


out all our operations— Teamwork which 
gives coordination and cooperation to each 
activity of Aircraft Mechanics, Inc., and pro- 
vides our customers with precision built 
products of exceptionally high quality. 
Teamwork, too, makes it possible for us to 
meet our production schedules, and to offer 
you our services at economical costs. 

Our engineers and laboratory tech- 
nicians will be glad to share with any in- 
dustry their production-tested experience 
in welded tubular assembly and drop forg- 
ing. Just write to them now. 


BUY UNITED STATES WAR BONDS AND STAMPS 



* AIRCRAFT MECHANICS 


COLORADO SPRINGS. COLORADO 



DESIGNER! * * • ENGINEER!*** MANUFACTURERS 
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Carrier-Based Aviation 

< Continued from page 111) 


gear was a friction drum development 
which controlled the runout. This re- 
sulted in a considerable saving in weight, 
always an objective of prime importance. 

This improvement was incorporated 
first in the converted Saratoga and Lex- 
ington, then in the Ranger, the first ship 
to be built from the keel up as a carrier. 
Paralleling the development of the modern 

ship’s arresting gear and other facilities, 
which have led to our present highly per- 

The modern airplane, with its increased 
speed, however, requires greater strength 
for arresting. The use of catapults also 
calls for additional structural weight nec- 
essary to absorb catapulting forces. As 
the efficiency of the plane improved, the 
problems of adapting it to the carrier 
increased. The solving of this multitude 

story. For security reasons, however, it 
can not be told in detail until after the 

Aeronautical science has reduced the 
carrier plane’s handicaps. Skillful design 
has been perhaps the most important 
factor. The wing is clean and lines arc 
trim. All materials are carefully chosen 
to keep the weight as low as possible, yet 
to provide sufficient structural strength. 
New developments in engines and pro- 
pellers also have been major contributions. 

The Navy wing is carefully designed. 
In spite of its mechanically folding fea- 
ture, the wing easily withstands the high 
pullout forces resulting from dive bombing 
and fighter tactics. Dive bombing has 
been found to be particularly effective 
against ships. In this type of attack 
Navy pilots plunge down a vertical flight 
path to deliver their loads of destruction. 
The Dauntless and the Helldiver have 
become the terror of enemy shipping. The 
Avenger is unsurpassed as a torpedo 
bomber. It is designed to close with the 
enemy at high speed and at low altitude 
in order to launch a torpedo before the 

As a result of engineering skill, many 
of the carrier plane's limitations actually 

modern plane closely approximates the 
speed of the land-based plane. The larger 
wing affords maneuverability in the air, 
permitting a tighter turn. This is par- 
ticularly advantageous in close-in fighting, 
if tail chase tactics are used. Navy planes 
have a smaller turning radius, which 
brings them inside the opponent, and in 
position to give a deadly burst of gun- 

There are other features on the profit 
side of the ledger. All carrier air oper- 
ations are made from sea level; thus 
wings, engines, propellers, and instru- 
ments can be designed with the knowledge 
that there will be no variation in the alti- 
tude of the "flying field." Take-offs 
never need be made in a flat calm, for 
the carrier can generate wind by its own 
forward speed. Heavily loaded planes 
can be launched at satisfactory flying 
speed by employing the carrier’s catapult. 



REX-FLEX Stainless Steel Flexible Tubing 
Is Non-Corrosive 


REX-FLEX Stainless Steel Flexible Tubing was designed by 
Chicago Metal Hose Corporation to meet exacting military 
requirements. Ijs proved ability to successfully handle many 
types of corrosive gases and liquids and to withstand extreme 
heat, makes REX-FLEX equally desirable for the solution of 
your corrosion problems. 

REX-FLEX is available in five wall forms, braided or un- 
braided. Fittings are resistance seam-welded to form uni-metal 
assemblies. 


Why not take advantage of the experience of Chicago Metal 
Hose Corporation’s engineers in adapting this versatile product 
to the wide range of problems requiring the stamina of stain- 
less steel? They will be glad to give you 
their recommendations, without obliga- 
. tion. Write for complete information today. 

Note These Features 


REX-FLEX 
STAINLESS STEEL 
FLEXIBLE TUBING 


cF 

-r\ 

Flexible Metal Hose for Every Industrial Use 


“? h ‘« 


CHI 


HOSE Corporation 

mflVUIOOD, ILLINOIS 
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The modern carrier has been developed 
into a compact, efficient and highly mobile 
airbase, with excellent airplane operating 
and repair facilities. These include com- 
munications. weather information, fuel 
ammunition, spare parts, and, a feature 
which promotes the efficiency of combat 
aircrews, clean, comfortable quarters 
with wholesome food served in the manner 
of an American home. 

Admittedly, airplanes which operate 
from carriers must have features in their 
design which tend to place them at a dis- 
advantage in comparison with planes 
operating from shore bases. With these 
features skillfully designed, however, the 
penalties are almost negligible. The com- 
pensations are evident when one sees in 
action the tremendous concentration of 


Review of Patents 

(Continued from page 195) 
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RIDING ON AIR DEMANDS THE STRENGTH 
AND LIGHTNESS OF A Steel FRAME 


Seamless steel tube struts make a fuselage frame 
for this Fairchild Trainer that combines strength 
with lightness. Globe Seamless Steel Tubes are 
made in a plant devoted exclusively to the manu- 
facture of steel tubing . . . where every process 
from piercing the billet to finish grinding is 
closely controlled. 

An exacting inspection is given every finished 
tube. Even the chance of a stray tube of differ- 
ent analysis getting into a shipment is eliminated 
by passing all tubes through the Idcntometer test. 


GLOBE STEEL TUBES CO ■ %Uco*Uin, 'll. S. A. 
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ON THE AXIS. ..BUY BONDS!. 


AMERICAN SCREW COMPANY 


High-geared war plants are finding 
that they get faster and better fastenings at 
lower cost when using American Phillips 
This modern method of screw 
driving is faster because it's easier . . . 
it permits use of power drivers 
almost every type of assembly. There 
is no time lost in fumbled starts 
and dropped screws. The self- 
aligning fit of the 4-winged driver 
in the recessed screwhead makes 


it easy to drive this screw straight . . . 
straight to a tight, clean fastening with- 
out marring the work surface. Better 
work can be done even with unskilled 
labor right from the start. 

And when you specify the American 
Phillips Screws, you also get the extra 
values of American's high quality and 
service ... as well as the help of Ameri- 
can engineers on any special fastening 


2.76 
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AIRLINE TRANSPORT PILOT RATING. 
^eSn C Na%^on, A HonySood. W «S p«cl! 

hone up here. Subject., prepared and Ulus- 


MIRACLES AHEAD t. by Norman V. Car- 
ind Frank B. Latham. The MacMillan 





Future of Aviation 
Technology 

( Continued from page 121) 
in these cases, as with the airplane, the 
shipments must be delivered to the car- 

means that the pick-up and delivery costs 
may be considered nearly the same. 

These cost points, together with those 
for air and LCL freight, establish a sig- 
nificant curve by means of which we can 
judge further availability of air cargo 
business. There is a very important ad- 
vantage which rail carriers have and will 
continue to maintain. Rail service comes 
within convenient distance to over 95 per- 



In addition, we are able to take care of our commercial 
customers whose requirements are supported by ade- 
quate priority ratings. We appreciate all opportunities 


tary pyrotechnics are constantly changing to meet the 
fluid strategy of modern warfare. International's pro- 
duction of flare and signal equipment reflects these 
changing requirements, and our facilities have contin- 
ued to meet the demands on them. 


INTERNATIONAL' 

fe FLARE-SIGNAL DIV. 

V 0\ °f ™ E KU - GORE MFC- CO. lifp Giitf, Oluo 
• 
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The Sensenich 
name identifies the 
propeller that’s out in front on the 
Piper Super-Cruiser . . . and you’ll also 
find it out in front on 90% of the 
nation’s other light planes. But you’ll 
never find it on a propeller that 
hasn’t passed exhaustive tests of 
ability to do the task for which it was 
designed. Pitch must be right . . . size and 
weight correct . . . balance perfect . . . 


before a prop wins its Sensenich wings! 
There’s another seal of approval 
on Sensenich propellers, too . . . the 
approval of pilots who have flown 
behind them. The men in the cockpits 
have had a lot to do with putting 
Sensenich out in front as America's 
largest manufacturers of wood propellers. 
SENSENICH BROTHERS, LITITZ, PA.~ 
adjacent to Lancaster Municipal Airport; 
Wesf Coast Branch. Glendale, Calif. 


AIRCRAFT 


Sensenich 


PROPELLERS 
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Cherry Rivets are easy to use. Actually it 
takes less skill to head up a Cherry perfectly than it does 
to work a conventional rivet. It's just the idea (of riveting 
with a pull instead of a pound) that is different. And we've 
cleared up that difficulty with a little manual 
showing just how easily it is done. Read it. 

You'll learn something interesting. Pass out 
copies in your riveting department. It's full 
of helpful pointers. 
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MASS-PRODUCTION WELDING 


• Time-saving, money-saving mass-production methods are 
employed throughout our manufacture of welded steel tube, 
tubular parts and assemblies for the transportation industry. 
Notable are double fixtures for the final welding of bomber 
motor mounts. Your jobs benefit by these advanced methods. 


AMERICAN METAL PRODUCTS COMPANY 

5959 LINSDALE AVENUE, DETROIT 4, MICHIGAN 
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Choice of 23,567 Others Too 

This group of 45 is less than one-fifth of one percent 
of the different kinds of abrasives we made to fit 
Industry’s changing demand in 1943 which, plus 
still others, are ready for your use today. 

Isn’t it, therefore, more than likely that with his 
intimate knowledge of all these forms, types and 
grades our able field man can suggest something 
new, something better for your sanding and finish- 
ing operations? 

Another helpful part of his equipment is familiarity 
with the newest machines for doing jobs faster 
and better: dry or wet belt sanding; short cuts to 
improved finishes; every factor to yield greater 
satisfaction in your use of coated abrasives or to 
suggest their economical substitution for other 
and slower techniques. 


s in Troy, New York. 


Grand Rapids, High Point, Indianapol 
New York, Philadelphia, St. Louis, San F. 


\ BEHR-MANNING - TROY. N. Y. 
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A New Base 
With a Coolant Pump 
Improves the Accuracy, 
Speed, and Finish 
of Jobs Honed on 

theSUNNEN 
PRECISION HONING 
MACHINE 


M any internal honing and finishing jobs can be 
more efficiently handled on the Sunnen Pre- 
cision Honing Machine with a stream of honing fluid 
flowing over the work. 

For that reason, a new base and pump assembly is 
furnished with the machine. The new base is also avail- 
able to present owners of the honing unit. The pump- 
ing unit provides a constant flow of honing fluid that 
acts as a coolant, carries away cuttings, and keeps 
the abrasive stone in sharp cutting condition. Accu- 
racy is greater, finish is better, and speed is increased. 

Other refinements include a machine light for 
inspecting the finish and gaging of the finished parts. 

On the Sunnen Precision Honing Machine, straight, 
round holes are produced within .0001" of absolute 
accuracy. Production jobs in hardened steel have 
been held to a tolerance of .000025". A super- 
smooth finish of from 2 to 3 micro-inches provides a 
better working surface so that 
parts last longer on the job. 

Get complete information on 
how all these advantages can be 
put to work in your plant on your 
internal finishing jobs. A Sunnen 
engineer will be glad to call at 
your convenience — or write for 
free bulletin. 


SUNNEN PRODUCTS COMPANY, 7942 Manchester Avenue, St. Louis, Missouri 
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Today ... 

Tomorrow 


-jf Only imagination now limits the extent to 
which new electronic communication develop- 
ments will serve to smooth the path of future 
flight. Amazing applications of electronics to 
air communications have already brought new 
methods of aircraft control to aid our gallant 

bring the greatest safety, convenience and 
economy in aviation the world has ever known! 
Air Communications. Inc. is proud to be a rec- 
ognized member of the industry that is con- 
stantly working toward that goal. 


Today many precision-built Air Commun- 
ications products are serving a fighting America. 
Equipment that calls for almost unbelievable 
accuracy, some parts of which must be perfect 
to l/10,000th of an inch, is continually rolling 
off our assembly lines. Our engineers are busy 
designing other important devices to aid avi- 
ation now and in the future. 

After victory, our complete facilities will be 
utilized to further the advancement of air com- 
munications. In the meantime, our cooperative 
engineering is available to help you solve your 
engineering problems of the future. 



-/1/R fijMMUWCAT/0\S, //VC. 

KANSAS CITY 8, MISSOURI 


SOUTH BEND LATHES 


GIVE SKILLED MANPOWER 
MORE PRODUCING POWER 


BUY 

WAR 

BONDS 


V 


To give our fighting forces the increased striking power of more and 
better weapons. Industry’s skilled manpower must have the increased produc- 
ing power of fast, accurate tools. 

South Bend Lathes squarely meet this requirement. Their rigidity and 
wide range of spindle speeds permit taking full advantage of the higher cut- 
ting speeds that are possible with carbide and diamond tipped tools. Their 
precision makes it possible to finish turn and bore with such accuracy that 
subsequent grinding and honing operations can often be eliminated. 

South Bend Engine Lathes and Toolroom Lathes are made in five sizes — 
9" to 16" swings. The Turret Lathes are made in two sizes — Series 900 and 
Series 1000. Write for a catalog. 
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As in the case of the air forces, the key 
to progress in commercial air transport 

progressed thf 'wat effort Tild* to Sc 

future of American air transport is the 
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NAF 1148-4 AN 3060-6 
NAF 1148-6 AN 306 1-4 
NAF 1149-4 AN 3062-4 
NAF 1149-8 AN 3062-8 
NAF 1149-12 AN 3063-4 
AN 3063-8 
AN 3063-12 


AN 3054-16 
AN 3054-20 
AN 3054-24 
AN 3066-16 
AN 3066-20 
AN 3066-24 


Unionair conduit fittings have consistently 
earned a reputation as quality products. 100% 
inspection by Unionair’s skilled staff is insur- 
ance that their high quality will continue. 

Made strictly to AN and NAF standards. 


, jC>N AIR 


Junction Box Assemblies — Hydraulic Fittings 
Conduit Fittings — Junction Boxes 




body technical developments which grew 
out of air line competition and competitive 
purchases by the Army and Navy from 
private manufacturers. These manufac- 
turers reinvested their earnings in im- 
proved technology and low cost manufac- 
turing. so that prior to the war, both 
American commercial and military air- 
craft dominated foreign markets because 
of low cost and superior performances. 

It is a noteworthy fact that at a time 
when certain established American indus- 
tries needed a protective tariff, the self- 
reliant young American aircraft industry, 
maintaining a high level of wages and 
salaries, was able to undersell all foreign 
competition even though some of this 
was subsidized. . 


Our experience leads us to Certain con- 
clusions as to the elementary economics 
of air power. Our people have long 
been persuaded that expenditures in prep- 
aration for war are an out-of-pocket 
expense, and a burden tending to depress 
the standards of living. A free people sel- 
dom understands that an investment in 
protection against war may prove far 
more economical in the long run. Beyond 
this, money intelligently invested in an 
air power, adequate to keep the land, air 
and sea lanes open to commerce, will pay 
dividends through increased trade and the 
creation of new wealth. This is the 
history of each new form of transport 
One example is our own domestic air 
transport. It has been able to establish 


itself in direct competition with highly 
developed forms of surface transport by 
selling faster travel at competitive rates. 
It has furnished fast mail at premium 
rates high enough to return to the Post 
Office Department, approximately two 
and one-half times the amounts paid it for 
transporting the mail. Thus, the Post 
Office has fostered a valuable public serv- 
ice with a profit to itself. 

From the economic point of view, we 
could credit the air mail profit back 
against the cost of military and naval air- 
craft. We might also credit income from 
export sales. But a strict accounting isn't 
necessary to prove that providing for the 
common security is not necessarily a 
burden upon the people. Done through 
private industry, it can be an investment. 
The benefits of judicious purchases to 
further new technology are obvious. They 
create new opportunities for private in- 
vestment, new enterprises and new em- 
ployment. Expanded Air Transport 
offers jobs for trained aviation technicians 
discharged from the Air Forces, 

Another example of the profound in- 
fluence of new forms of transport is the 
rapid expansion of transcontinental rail- 
ways after the Civil War. This expansion 
took place under strong support from the 
government, and while some evils attended 
it, the overall result was the opening up 
of vast new resources. No evils have 
attended the development of American 
air transport to date. The possibilities of 
the future development can scarcely be 
estimated. 

The public character of aviation imposes 
upon it a dual role. Commercial com- 
panies, to advance their private interests 
and stimulate technical progress, must 
compete in the realm of operations. At 
the same time, they must collaborate in 
the realm of policy to promote the public 
interest. If any law or interpretation pre- 
cludes such collaboration, it should be 
revoked. 

Summary 

International, domestic and private Air 
Transport offer a source of new wealth 
and employment. Rapid development is 
dependent upon improved technology 
stemming from a strong competitive 
private Manufacturing Industry . A domi- 
nant military and naval Air Force sup- 
ported by air bases is a pre-requisite of 
free communication by land, sea and air. 
Only an air-minded people can provide 
that controlling air power which, in the 
hands of free men, is the hope of lasting 
peace and prosperity. 

Ours is the dominant air power. Ours, 
too, the responsibility for a sound policy, 
courageously administed. The American 
Air Power Policy derives directly from 
out own experience. 


Flight Stability 

(Continued from page 141) 
types of airplanes will not be too difficult. 

Solution of the Biquadratic and 
Conclusions Derived 

Y. J. Liu and Herbert Weiss, both of 
MIT, have give us an excellent method for 



More Than (J^eauty. Here! 

■Jc Yes, we’ll agree, these and other carefully 
machined, silver plated Astatic Co-axial Radio Cable 
Connectors are beautiful ... so beautiful that you 
want to hold them . . . and "caress" them ... in 
your hands. But they're more than beautiful! Astatic 
Co-axial Cable Connectors are products of engineer- 
ing skill, machining precision, assembly care and ex- 
pert finishing ... all important to the efficient func- 
tioning of wartime radio communications equipment. 
Measuring up to the most exacting government and 
equipment-manufacturer standards, Astatic Connec- 
tors provide sturdy, lock-tight, insulated connections 
for strenuous wartime service. Yes, they’re tough 
as well as beautiful . . . and they’re dependable. 

We, their manufacturers, are proud of them. They’ll 
do a swell job for you. Use them. 


THE ASTATIC CORPORATION 

Y0UM6ST0WN. 0111 
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motion be damped out. Various and nu- 
merous are the conclusions which can be 
drawn from a thorough analysis of the 
equations and their roots. For the pur- 
pose of the investigation of the automatic 
stability, the most important one is that 
stability in pitch' can be regarded as an 
independent phenomenon, while stability in 
roll and yaw cannot be conveniently sep- 
arated since one influences the other. The 
order of magnitude of the damping coef- 
ficient is for most successful airplanes 
largest for the pitch axis and smallest for 
the yaw axis. This fact, coupled with the 
previous conclusion of inseparability of 
roll and yaw motions, leads us to antici- 
pate that the difficulties to be encountered 
in the practical design of automatic pilots 
will be largest in treating the roll and yaw 
axis and least in the pitch axis. Experi- 
ence bears this out. 

Another important fact can be recog- 
nized which if forgotten will lead to un- 
ending complications. The natural return 
of the airplane to its original trajectory is, 
as we have seen, of an oscillatory nature. 
Therefore, if the automatic pilot itself has 
oscillatory characteristics, great care has 
to be exercised to avoid resonance con- 
ditions. If this fact is not taken into 
account, instead of enhancing the natural 
stability by the use of the automatic pilot, 
we will destroy it. The safest way is to 
make the actions of the automatic pilot 
as nearly aperiodic as possible. 

Before departing from the extremely 
abridged discussion of stability, we must 
mention that stability and maneuverability 
are incompatible with each other. Ob- 
viously, the more stable the airplane, the 
harder it will be for it to leave its original 
trajectory. Consequently, if and when 
such an airplane leaves the trajectory, it 
will be very difficult for the ship to return 
to it. Experience proves that very stable 
airplanes under automatic or manual con- 
trol are rather hard to manage especially 
in very disturbed air. 


Automatic Pilot — Choice of Detectors 


We have now became acquainted, super- 
ficially' at least, with the general types of 
motion of the airplane. The problem 
which confronts us now is to find means 
to prevent the generation of those natural 
oscillatory motions. Our first task is to 
find some means which would react at the 
first instant when the airplane begins to 
depart from the chosen trajectory. In the 
field of instrumentation, we have a very 
good word for the impulse thus created. 
It is known as “signal,” and this term 
will be used throughout this paper. There 
are many indicators which would be made 
to produce signals showing that the air- 
plane has changed its original position in 
space or its original velocity. Thus far 
we have been successful in using only 
one general type of instrument for this 
purpose. No others possess the necessary 
characteristics of signal devices. What 


First, and foremost, we place accuracy. 
If the signal is inaccurate, the interpreta- 
tion of the signal by the rest of the ap- 
paratus, the eventually generated control 
impulse will not be a true representation 
of conditions. Hence, such a signal will 
be worse than no signal at all, as it may 
prevent the airplane from returning, after 
a disturbance, by natural stability to its 
original trajectory. 

A second is the immediate recognition 
of departures or, as it is expressed in 
instrumentation, “lagless" response. The 
motions of a 300 mile per hour airplane 
are so quick that the signal which recog- 
nizes a disturbance even a fraction of a 
second after it originates, is useless and 
will in most cases disturb the airplane's 


natural return to the originally chosen 
path. The third and also very important 
feature of the signal is its previously men- 
tioned aperiodicity. A signal which in 
itself is not “dead beat” and oscillates 
after the disturbance has been detected 
and corrected, will superimpose on the air- 
plane’s natural motions very undesirable 
and in some cases dangerous motions. 

Among the many possible instruments 
which can be used as primary signals, 
only the direct indicators of the angles 
P, 0, p have been found to possess the 
above-mentioned characteristics. 

These instruments are free gyroscopes 
with the axes placed in such a way that 
relative motions between the stationary 
gyro and the airplane produce the angles 


THEY MUST BE REFUELED 

VARIOUS methods of refueling planes . . . from 
tank trucks, or fueling pits to raised fill stands . . . are in 
use today. Which one is best? Or does each method have 
some features you would like to see retained if its hazards 
or inconveniences were eliminated or if operation or in- 
stallation costs could be reduced? Give us the highlights 
of your thinking if you would like to see a better system 
designed. We have the personnel, the facilities and half a 
century of experience handling liquid fueling . . . the "know- 
how" to design the ultimate system once we have the 
specific data on the new require- 
ments growing out of your war 
experience which only you opera- 
tors and builders can tell us. May 
we hear from you? 


^ THE WAYNE PUMP 
COMPANY 

Fort Wayne 4, Indiana 

MORE THAN 300 U. S. ARMY CANTONMENTS AND 
AIR FIELDS HAVE WAYNE REFUELING EQUIPMENT 
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PRESSED STEEL COMPANY 
£ahbwii%bxq, and tHsai. 

Jjxmlmq, fcqulfwuwt 

Products like the above Annealing and Carburizing Boxes, made 
either in cylinder or box form, are but a few of the specialties of 
The Pressed Steel Company. These products reduce heat treat- 
ing because they offer stubborn resistance to heat corrosion and 
hard usage. While only one-third of the weight of cast iron 
equipment of the same capacity, they stand up better under 
more severe operating conditions. 


f, 9, 0. While the choice of the gyro axes is 
theoretically immaterial for producing the 
relative angles, it has been found by prac- 
tical experience that for detection of angu- 
lar departures of 9, fS i.e., pitch and roll, a 
gyro with a vertical axis is most con- 
veniently used. For the detection of 
yaw (angle i>), a gyro with a horizontal 
axis produces very good practical results. 

Due to phenomena which are peculiar 
to gyroscopes and which are common 
engineering knowledge, a direct transmis- 
sion of those angles from the indicator to 
the control surfaces is not possible and 
servo motor systems have to be used. In 
some cases the signal by itself is of such 
small magnitude that it cannot con- 
veniently operate the servo motor, and 
means of amplifying it have to be inter- 
posed. The description and analysis of 
each component would be so lengthy that 
a separate scries of papers would have to 
be written. The constructional details of 
the mechanical, electrical, hydraulic and 
pneumatic devices which form part of 
many automatic systems have been de- 
signed with great ingenuity, and as one 
can visualize, offer an extremely fertile 
field to inventors since a great many com- 
binations and variations are possible. The 
paper by House mentioned in the begin- 
ning of this article describes some of the 
oldest ones, while current trade magazine 
literature and the Patent Gasette both 
here and in England permit the study of 
all the intricate details which have to be 
worked out in order to build a satisfactory 
automatic pilot. For our purpose we 

and transfer, amplifying and servo appar- 
atus exist, and that we know them. 


The Pioneer Manufacturer 

The Pressed Steel Company is a pioneer in designing, creating 
and building to specification lightweight, highly efficient Car- 
burizing, Heat Treating and Annealing Equipment. 



Simple Automatic Pilot 

Now, let us take an airplane and see 
what happens under automatic flight. As- 
sume, for simplicity’s sake, that we want 
to fly in a straight line at an altitude of 
2,000 feet We will make the problem 
even simpler and concern ourselves at this 
moment only with the maintenance of the 

certain instant the airplane is disturbed 
by an upward gust The signal which we 
call a originates and the elevator assumes 
an angle B in respect to the pitch axis. 
Obviously, the airplane returns to its 
original trajectory. One could think, 
therefore, that the problem is completely 
solved but, as we shall see immediately, 

plane starts returning, that serious diffi- 
culty arises. We have not emphasized, in 
fact, we have scarcely mentioned, that the 
airplane, being a rigid body, has inertia, 
and due to momentum will overshoot the 
original trajectory by a very considerable 
amount. At the cross-over point, the 
signal will reverse and will call for re- 
versed control. The elevator’s angle will 
change signs and the airplane will start 
a return trip toward our chosen position. 
The airplane will continue this see-saw 
motion with perhaps a small decrease in 
amplitude after each oscillation. What 
has this automatic pilot done to the air- 
plane? Instead of employing the air- 
plane’s natural stability which would have 
brought the airplane down to its normal 
trajectory after say two or three oscil- 
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Single 

Frontal 

Release 

Disk 


Tap 
after 
"set” for 
release 


Harness 

Falls 


for Safer Lan/linys 


A one-hand turn and a tap on the single frontal disk 
instantly releases the harness . . . leaving the flyer entirely free. 
Accidental release is impossible before disk 
is "set” for action. 

All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 

IRVIN, as always, leads in Safety. 

IRVING AIR CHUTE CO., Inc. 

Main Office: 1 870 Jefferson Ave., Buffalo II, .Y. Y. 

the United Nations’ Air Forces. 


Uniteil Nations' Fly ers are asinq 

IRVIN ’Single-Mtetease” Harness 
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relation will be found in the paper by 
Meredith and Smith, published in the Jour- 
nal of the Royal Aeronautical Society 
about 1937, Unfortunately, the space limi- 
tation prevents us for the time being 
from following their analysis, but its study 
is highly recommended as it shows the 
close kinship between the natural and 
automatic stability. 

It is extremely important at the start 
of an automatic pilot project to know 
where the general range of stability deri- 
vatives to which the pilot is to be adjusted, 
will lie. 

Otherwise, it may easily happen that a 
perfectly well-conceived automatic pilot 
will not fit a group of airplanes because 
the range of adjustment of the constants 
f'i, kt, k\, will be completely out of range 
with that of the airplane. Naturally 
after we have matched the automatic pilot 
as near as possible to the type of airplane 
by means of theoretical analysis, we still 
have to fly the prototype and find experi- 
mentally whether the choice of our con- 
stants was correct. Experience has shown 
that if the matching is performed theo- 
retically first, the number of experimental 
flying hours will be reduced to a minimum 
and the results obtained superior to those 
where purely experimental values are 
obtained for the setting of the nine con- 


Motions of the C. G. 

Up to now we have discussed only mo- 
tions of the airplane about its center of 
gravity. We neglected to mention the 
motions of the center of gravity itself. 
Gyroscopes recognise angles only. While 
theoretically the stabilisation about the 
center of gravity would be sufficient to 
return the airplane always to the same 
trajectory, we must realise that the whole 
medium is moved by atmospheric disturb- 
ances and the airplane will move with 
it If we want to stabilize so that the 
motions of the medium do not affect the 
position of the center of gravity in space, 
we have .to add another series of signals 
to our angles detectors. For example, if 
we want to stabilize the pitch axis in such 
a way as to insure a constant altitude 
above sea level or any other reference, we 
have to add to our ‘‘follow-up” equation 
the expression — 

K, - lh^dt 

Ft is altitude. Similarly, we could add a 
geographical signal to be superimposed 
on to the yaw axis, thereby forcing the 
airplane to fly automatically toward a 
chosen geographical point. A great deal 
of variation is possible and the choice of 
supplementary signals offers a very fertile 
field for experimenters. Various specifi- 
cations can be met and the choice of 
signals will depend on them and on the 
accuracy required further on the purely 
mechanical complications which may oc- 
cur in performing such additions. 

We have not touched on the subject 
of imposing our own will on to the auto- 
matic pilot, but it may be said briefly 
that any automatic pilot must have pro- 
visions by which the airman can perform 
all kinds of maneuvers such as spiral 
down, climb, turn, etc. In this era of 
"blind" landing, and “blind” take-offs, it 



URDOCK 

RADIO 

PHONES 


could only come from long experi- 
ence. They hove the tested ad- 
vantages users like: 

• long listening without discomfort. 

• ventilation to prevent condensation. 

• super-sensitivity to get all that's sent. 

• two-way adjustment tocontrol position. 

• "solid-built" construction to keep fine 
adjustments constant. 

• concealed terminals — long cords — 
lightness — comfort. 

In war or peace, remember — it's 
MURDOCK I See these headsets. 
Send for new catalogue today! 


WM. I. MURDOCK CO. 

118 Carter St., Chelsea 50, Mass. 
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Remember " Western Automatic " who changed 
these highly accurate tool-room-made Aileron 
Controls to fast war-quantity production 

• One-at-a-time from a tool room was too slow for 
America's Axis-crushing airplane schedule. So West- 
ern Automatic production ingenuity was asked to get 
busy. We put these molybdenum steel aileron con- 
trols on fast precision machines, set up 10 center- 
grinding operations, designed mistake-proof fixtures 
to locate the tricky keyways and gages to hold angles 
within plus or minus 10 minutes — such accurate 
control that large diameter tolerance is well inside 
plus or minus .00035 inch, keyways within plus or 
minus .00075 inch. This kind of skill and ultra- 
modern facilities can be highly valuable to your 
post-war plans. Better write us for full details now. 


Western Automatic 

Machine Screw Company . 



is desirable to have such attachments 
which would enable the automatic pilot to 
translate signals coming from lauding 
lutomatic impulses making the 
craft descend a predetermined landing 
path. It would take many hours to ex- 
plain the versatility of the automatic pilot 
and the very ingenious mechanisms which 
have been developed for this purpose. 

Conclusion 

We have sketched the difficult path 
which led airplane designers toward the 
understanding of fundamentals of dy- 
namic stability. An equally thorny road 
full of obstacles has been conquered by 
the instrument engineer who succeeded 
against such odds as space and weight 
limitations, lack of power, etc., to produce 
a very creditable substitute for the human 
pilot. In many instances the automatic 
pilot is much superior to the airman and 
especially now when distances to be flown 
are great and flights have to be executed 
at 30,000 ft. and above. The automatic 
pilot never tires. In many instances the 
airplane engineering field and the instru- 
ment engineering fraternity have worked 
independently on the problem which con- 
cerns both branches directly. Pooling the 
knowledge of dynamic stability with the 
knowledge of instrument design for the 
general betterment of aeronautics is essen- 
tial, and if this paper has acquainted air- 
plane engineers with the instrument prob- 


it has si 


n the 


great wisdom in undertaking a mathe- 
matical analysis of the problems involved, 
it has accomplished its purpose. 


Rivet Machine 

(Con tinned from 
different 


153) 


blies Since 1873 


ret diameters. The ni 
t the upper end next to the 
hopper, and each succeeding slot increases 
’ :e toward the lower end where rivets 
arge to enter the slots will continue 
le end of the trough and enter a 
receiving tray. 

Baffle plate : A plate extends down each 
side of the trough across the ends of the 
b teeth and is positioned just high 
enough above the top surface of the teeth 
of a rivet which is 
swinging in a slot to slide under and 
r the receiving bin but not enough 
for the diameter of the rivet head to 
pass through. Thus, the rivets which are 
in slots slide out freely, since only the flat 
thickness of the head has to clear, but 
those still rolling on the surface of the 
comb plates are barred by the diameter 
of their heads. Small vertical pins are 
staggered across the area of the comb 
plates to reverse the roll of the rivets as 
. . i, and short extension fins are 
provided on the sides of each comb plate 
o further interrupt the downward travel 
of the rivets and thus aid in the sorting 
operation. 

The 50,000-rivet-per-hour capacity of 
is equivalent to from 8 to 
ivets— meaning a decided 
saving when operating every working 
day of the year. 
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Fly Yourself 

( Continued from page 184) 

out that it has not proved possible to use 
regular automobile credit forms, customer 
rental lease agreements, or courtesy 
cards; the problems involved are too 
different About the only connection now 
appearing possible between fly yourself 
and drive-yourself services is that the 
latter’s downtown offices might be used 
as selling agents. 

Even if money is available to buy and 
insure enough planes, and credit can be 
established for a sufficient number of cus- 
tomers, there are still additional problems 

The most important one is this: It 
is practically impossible to make a profit 
on Fly-Ur-Self operations alone. They 
must be tied in with other activities. In 
fact, it is the writer’s opinion that the 
Fly-Ur-Self set-up must be linked with 
four other operations; Aircraft sales, 
overhaul and maintenance service, sales of 
accessories and parts, and charter work. 
Aircraft sales include, of course, both new 
and used equipment in which the rental 
aircraft themselves are always on the 
market Naturally, a Fly-Ur-Self service 
would provide some work fpr mainte- 
nance personnel and equipment, but both 
could be kept going more nearly to capac- 
ity by taking in outside work. 

Whipping the foregoing problems still 
doesn't guarantee opening the pearly 
gates of profit, for a single-handed Fly- 
Ur-Self operation must of necessity re- 
main of limited scope. The obvious 
answer would be to make direct-contract 
tie-ups or working agreements with others 
in the same field. This, in turn, means 
finding the right men with whom to do 
business. 


It Takes Time and Money 

This is no insurmountable problem, for 
such men are available throughout the 
country in sufficient numbers; it's simply 
a time and money-consuming job to find 
them. Such men must be operators pos- 
sessing three qualifications; Integrity, 
ability, and (if this can be called a per- 
sonal qualification) sound financial stand- 
ing, with the three running in that order 
or importance. 

Making connections with other oper- 
ators to form a network of Fly-Ur-Self 
bases naturally brings up two questions : 
First, how many would it take? ; and, 
second, how much would it cost each of 
the operators? 

It is my belief that the United States 
could be well covered with 100 bases, a 
number considered sufficient so that the 
oft-talked of rent-it-here-leave-it-there 
service could be offered. If such a net- 
work were to be a cooperative venture, it 
is believed these 100 operators would have 
to invest at least $10,000,000, or an aver- 
age of $100,000 each, in addition to setting 
up uniform accounting, maintenance, and 
other service facilities. The phrase "at 
least,” as applied to the outlay of money, 
is used advisedly, for it is patent that 
different localities will require different 
investments, just as they will produce dif- 
ferent returns. The metropolitan New 


york City area, for instance, would re- 
quire an investment of at least $500,000 if 
the job were to be done properly. 

Suppose, it may well be asked, it ap- 
pears desirable or looks like a good bet 
to start from scratch and set up a nation- 
wide service on a corporation basis — then 
how much money will it take? Again, on 
the basis of experience (plus considerable 
"3 to 5 A.M. planning”) it would seem the 
$10,000,000 figure would be the bare 

This would assume at least $5,000,000 
going for equipment consisting of 1,000 
planes of, perhaps, no more than two types 
— two-and four-place. If these planes 


were all ordered from one manufacturer 
it is felt possible the craft could be bought 
within the $5,000,000 budget 
To date, however, few manufacturers 
have made serious inquiries about the 
types of equipment that might be desirable, 
a situation which is understandable in 
view of the fact they are all thoroughly 
occupied on warplane production. But the 
time is coming when they will be seeking 
such outlets for their production lines, 
because there is every chance that a 
national Fly-Ur-Self service — cooperative 
or corporate — can become a vital factor 
in the personal plane market built up ir 
the coming peace. 



WHAT'S THE USE OF ADVERTISING RIVETS 

if we can't supply them? 


That's a fair question to ask if, as you may correctly assume, we are now 
producing lOO^fc for Uncle Sam. 

If, however, you who read this are like hundreds of other American manu- 
facturers, you are at this time planning for post-war production requiring 
rivets, screws or other fastening devices. 

And some morning, when the radio blazons forth the news of the United 
Nations final victory, you will hurry to the office, get those plans off the 
ice and start the wheels in motion for that “era of plenty” ahead. 


If rivets fit into your product, why not arrange now for your future source 
of supply? We would like to tell you more about our ability to satisfy 
your post-war needs. Aircraft Rivet Chart on application. Write us. 



Post Road, Milford, Connecticut 
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Planting A Victory Garden . . . r ('and/e r /'iry/if 


A STRANGE and fearful candle-light 
brightens the streets of this Axis 
town tonight. A moment ago, it lay safely 
hidden under cover of a moonless 
blackout. 

But, it was on tonight’s schedule of 
time-table bombing and as "Libs" and 
"Forts” come in for the "kill”, this night- 
time enemy target is brought into sharp 
relief by the brilliance of McAleer mili- 
tary pyrotechnics. 

In that revealing glare the refinery’s 
oil tanks stand out like giant mushrooms 
in a meadow — but not for long. Caught 
in the cross-hairs of a bombsight, they 
disappear in thick black smoke. A power 
station crumbles under a well planted 
"stick”. Factories and warehouses belch 


flame that reaches fiery fingers into the 
heavens. 

It’s Victory Garden planting of a 
different sort. Seeds of retribution from 
which will come fruits of Victory! 

Making military pyrotechnics is but 
one of the important war production 
tasks assigned to McAleer. There are 
other- For-Victory products extending 
into the fields of military aeronautics and 
hydraulics as well. 

ON THE HOME FRONT we fight 
the war too . . . furnishing quality- 
controlled finishing materials and methods 
which contribute more to the war effort. 
If increased finishing efficiency on metal, 
plastic or wood can help YOUR war 
effort . . . our advisory facilities are at 
your service. 


. ’ 4 ' . 


M c Aleerff 

MANUFACTURING CO. 1 I 



ROCHESTER, MICHIGAN 
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THIS IS THE REFRIGERATED TUNNEL which puts oil Cool- 
er designs through the same kind of rigid testing - 
but under temperatures as low as -90° F. ! 

These experiments have brought forth numerous anti- 
congealing developments. The latest is AiResearch 
■FREE FLOW" oil cooler that resists congealing even 
in the most extreme high-altitude colds. 


. . . and THE CYCLING EQUIPMENT for life-testing. Each 
oil cooler design must stand up under 60 lbs. psi 
steam pressure applied 50,000 times! 

It’s here that AiResearch proved the ruggedness of 
their elliptical oil cooler design-the first ever built 
to withstand such terrific pressure. 
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From pilots to the smallest parts of the planes they fly, 
everybody and everything is tested repeatedly. This is the 
basis for confidence and the fact that our Air Forces can be 
trusted to give such a good account of themselves. 


DOLE 


AIRCRAFT VALVES A FITTINGS 


THE DOLE VALVE COMPANY • 1901-1941 Carroll Ave., Chicago 12, Illinois • iosanoeies • Detroit • phiiaoeiphia 
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COMPLETE circuit protection 


REQUIRES FUSE CLIPS 


ESPECIALLY ENGINEERED TO THE MULTITUDE OF TODAY’S SERVICES 


The Fuse Clip is not second in importance to the 
Fuse itself. The most scientifically constructed 
fuse can be thwarted in its functions by lack of de- 


pendability in its clips. Littelfuse specializes as 
thoroughly in Fuse Clips as in Fuses. They go hand 
in hand for complete circuit protection. 


'PUteljule 

FUSE CLIPS 


Wherever fuse clips are used— in aircraft, communications, industry, elec- 
tronics, electrical products— from most delicate meters to high voltage 
services, Littelfuse solves the problems with new improvements. By exclusive 
Littelfuse design and forming, the best possible contact is obtained, with 
maximum electrical conduction. Less heat is produced. Temperatures in 
panel boards and switches are reduced. Loss of clip-temper is prevented. 
Spring qualities are retained much longer. Contact between fuse cap and 
clip is made over largest possible area with extra tight grip. 

Whatever your fuse clip requirements, Littelfuse will be glad to counsel 
with you. 


LITTELFUSE INCORPORATED 

200 Ong Street, El Monte, California 
4757 Ravenswood Avenue, Chicago 40, Illinois 
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A LIGHTNING blur as the slim, grey 
■ hull streaks in— a white trail of 
foam on an azure sea— a blinding flash 
— a thunderous roar — and it’s "bot- 
toms up” to another enemy ship. 

Swift, powerful, deadly, despite 
their midget size, the mosquito fleet 
has struck terror to enemy shipping 
in every theatre of operation. 

And the success of these small craft 
is due largely to the Sterling engines 
in their holds t- engines so power- 
ful that they have aptly been called 
"masterpieces of precision design.” 


ing their power, 
precision gears 
on a production basis made 
by new manufacturing techniqi 
new production know hows. 


When the war is won, such high 
precision Foote Bros, gears will offer 
American manufacturers new effi- 
ciencies in power transmission for 
machines of peace. 

FOOTE BROS. GEAR AND MACHINE 
CORPORATION 

5225 South Western Boulevard, Chicago 9, 111. 


EGDTBrBROS 

"Batten ‘Fhwe'b TBz&uqk Batten fieann. 


Illustration 



of the completeness of Burgess-Norton’s facilities for post- 
war production df precision parts which will be available 
to manufacturers when Victory Day draws nearer. 


Precision Finishing as performed by 1 ~ 3 1 
Burgcss-Norton is exemplified by the ( 

production of piston pins with finishes f ___ 

as fine as 2 micro inches. 1 A V' ul l\\ * 

ib tAevel 'viiade 0ti<j/it um/pM it ii SPot/i&fizcto'iy to 0u‘i 9ct(4tctnei4 
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The Jap Cheater 


Many an American fighter pilot has cheated 
death and the Jap on his tail because of a 
single word of warning shouted into a radio 
from another American fighter above him. 

That word could never have been trans- 
mitted were it not for the aircraft radio! But 
neither could it have been heard above the 
interference of the high tension currents in 
the ignition system if the ignition cables had 
not been shielded. 

So work that began nearly a generation ago 
in research laboratories like those of Titeflex 
made possible radio-connected fighter tactics, 
bomber strategy, and the far-flung operations 
of the Air Transport Command today. 

But the triumphs of the last twenty years 


are of interest to Titeflex today chiefly in that 
they prepare the way for the research for the 

The problems of intense heat, extreme cold, 
incessant vibration, and tremendous wind 
resistance against which Titeflex- must main- 
tain continuous electrical shielding for cur- 
rents of 10,000 volts — all these have been 
solved. But they are merely the stepping 
stones to the solutions of postwar aviation. 

You are invited to consult our application en- 

Titeflex, Inc. 

510 Frelinghuysen Avenue, 

Newark 5, New Jersey. 
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'rrtHE NEW JET-PROPELLED PLANES open what prom- 
-I ises to be a completely new chapter in the story of 
man's victory over the air. 

"These planes are flying constantly and their pilots 
report smoothness, simplicity, and evenness of power. 

" And this is only the beginning. Many engineers 
believe that Jet Propulsion planes will have speed, 
altitude, and other performance characteristics beyond 
anything previously thought possible. 

"Maybe. But Jet Propulsion is still so new that it is 


against the best interests of a viation to make startling 
claims for a radical principle of flying whose develop- 
mental life still lies in the future. 

"The really significant thing is that American engi- 
neers have finally developed this new principle of pro- 
pulsion in an American-designed-and-built plane. In 
aviation the difficult job is always proving a principle. 
After that, sound engineering will guarantee that 
theory can be effectively translated into fact." 


^ND EVEN THEN, MR. BELL— even after the perfect This is the market aviation thinks of when it 

postwar plane is tried and proved — the job is only half thinks of the more than a million TIME-reading 

done, for then the plane must be sol it. families— who are llwmsetres America’s best prospects for 

And no selling plans are complete that fail to include the planes and air travel— whose opinions and positions make 
"tcst-pilotmarkct”— tbemarketofpeoplcwho(in business them the natural, national vanguard for any programs 
or in private living) are always first to accept progress. aviation may set up. 
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R-301, THE NEW REYNOLDS-DEVELOPED ALU- 
MINUM ALLOY, combines high strength and re- 
siliency for the first time. Elasticity and thermal 
conductivity, so vitally important in absorbing 
kinetic energy without fracture, are inherent 
properties of this latest Reynolds triumph of 
metallurgy. 

Tests with arinor-piercing shells have proven 
that pound for pound R-301 surpasses former 
armor metals . . . and that’s why new fighting 
planes are protected with this latest Reynolds 
aluminum alloy. 

R-301 is the first high-strength aluminum 
alloy that has a hard core as well as a tough sur- 
face cladding. . . with a corrosion resistance almost 
as good as 99.5% aluminum! The cladding is 
more homogeneous in relation to the core, and 
this adds still other important advantages— 
higher bearing, shear, yield and fatigue strengths. 

R-301 is more workable than previous high- 
strength aluminum alloys. From the initial die 
stampings right down to the final fabrication, 
R-301 speeds production and cuts spoilage. 

R-301 is being produced in three tempers, suit- 
able for a wide range of structural and industrial 
applications. Write for full information. Reynolds 
Metals Co., Aluminum and Parts Div., Louis- 


REYNOLDS 


ALUMINUM 





PMNIMA' 


at its BEST 


with a 



Today, with the demand so great for tracing 
reproductions and other copy work in engi- 
neering departments, the Portagraph Con- 
tinuous Copier represents the best in modern 
photo-copy equipment. Its use in vital war 
industries is helping to speed the day of victory. 
Occupying a minimum amount of space and 
requiring no special electrical installation, it 
quickly produces continuous, ink-like copies 
from all types of drawings — blueprints, trac- 
ings and original drawings in ink or pencil. 
The Portagraph Continuous Copier is so de- 
signed that it will efficiently handle cut sheets or 
continuous prints up to42 inches by anylength. 
Its versatility offers the most economical, time 
saving and manpower saving process for busy 
engineering departments today. 

And remember — a Portagraph Continuous 
Copier can effectively supplement your present 
engineering reproduction processes. We will 
be glad to give you full details. Contact our 
nearest Remington Rand office, or write to — 


HERE’S HOW VALUABLE THIS 

PORTAGRAPH CAN BE TO YOU 

• Copies preliminary sketches 

• Produces tracings from 
originals or blueprints 

• Simplifies design 
changes 

• Lengthens life of original 
drawings 

• Copies isometric and assembly 
drawings 

• Reproduces old drawings 
or tracings 


For Leadership in Business Photography Look to — 
PHOTOGRAPHIC RECORDS DIVISION 

R€minGTon r a n d inc 

BUFFALO 5, NEW YORK 
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Simmonds does some planning 
for the busy Feeder Line 

Current discussions of feeder line systems generally vis- 
ualize a network of minimum-staffed units. Particularly will 
feeder line planes require economy of operation. For this 
reason, any development looking toward the lessening of the 
pilot’s many duties will be a welcome achievement. 


Simmonds offers an important contribution with its auto- 
matic engine control. Acting as a "third hand” for the pilot, 
and assuring safer and more efficient engine operation, it 
provides automatic control of manifold pressure and mix- 
ture, maintaining a pre-selected setting through varied alti- 
tudes and maneuvers. More advanced designs, made possible 
by wartime experience and continued research, will extend 
automatic control to the propeller governor, spark, and 
other engine functions. 


SIMMONDS EQUIPMENT FLIES WITH 
EVERT TYPE OF ALLIED AIRCRAFT 

Automatic Engine Contrail 
Push-Pull Controls 
Hydraulic Accumulators 
Hydraulic Fuses 
Chronomotric Radiosondes 
Spark Plugs 



Self-Aligning Rod-End Bearings 
Fasteners and Clips of 


BRANCH OFFICES: DAYTON • WASHINGTON . HOLLYWOOD • MONTREAL 




TORQUING "RIGHT ON THE MONEY" 

with the world's easiest-to-use torque wrench— a recommended S.A.E. standard 


Now nuts, bolts, damps and fittings 
can be tightened to their safe, proper 
torque "right on the money" by un- 
skilled help. 

The accurate, sturdy, compact Liver- 
mont Torq-Stop Wrench is a produc- 
tion line tool that increases output, as- 
sures correct torquing (within 2% plus 
or minus) . No dials, no batteries-noth- 
ing to watch. It gives an audible "click" 
and a definite physical sensation is tr«ns- 
ferred to operator's palm when proper 
torque is reached. Used by most aircraft 


companies and hundreds of produc- 
tion plants. Society of Automotive 
Engineers' recommended dimensions. 



Tools Are Weapons— Treat 'Em Right. 


nd loday for 56 page illustrated Aircraft Tubing Man 


A p p R o v A i . This is the Livermont 
Torq-Stop Wrench Break-In Table. 
Each Wrench after being set to its 
proper torque is operated through 
10,000 consecutive cycles. When the 
10,000 operations are complete the 
Wrench is removed and tested. It must 
not have varied over 2 inch-pounds dur- 
ing this test. It is then sealed at its 
proper predetermined torque for the 
job for which it was ordered. 


LIVERMONT torq-stop WRENCH 
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By LOCKHEED 



Engineered And Built By 


SOLAR AIRCRAFT COMPANY * SAN DIEGO 12, CALIF/* DES MOINES 5, IA. 
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New C69 Army Transports — 

Like Their Prototype, The Record-Breaking 


TWA- LOCKHEED 

“CONSTELLATION" 

—Are Heated By 
Model 791 -K... 



HERMETIC COMBUSTION HEATERS 


STEWART 

WARNER 

"■r 


1273 Westwood Blvd, West Los Angeles, Califort 
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Guinea pigs for grease monkeys 



Real production line P-38’s and Venturas are 
guinea pigs for air corps mechanics at Lock- 
heed’s factory service schools. These few planes 
will never see combat like other Lockheeds-but 
because of them others will fly of tener and longer. 

Lockheed Trains Specialists 

In the Lockheed-operated schools Army and 
Navy ground crews become specialists-expert 
in their knowledge of the Army’s fighting P-38 
or the Navy’s tough PV-1 Ventura. Under the 
supervision of company instructors, they learn 
the mechanics of maintenance, repair and 


overhaul, as well as special tricks for keeping 
Lockheeds in fighting trim. 

400 Experts a Month 

Each month 400 new experts leave Lockheed 
to go to advanced air bases. The lessons they 
learned in the classroom now are applied to 
formidable warplanes. Today they are work- 
ing for victory-but their training has lasting 
benefit. At war’s end they will find their place 
in the air age to follow. For then, as now, Lock- 
heed will build planes, get them ready to fly, and 
keep them flying. 
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SNAP-ACTION PUSH BUTTONS * MAGNETIC CONTACTORS 
AND RELAYS * MANUALLY-OPERATED SWITCHES * 
CIRCUIT BREAKERS AND OTHER CONTROL ACCESSORIES 

Electrical devices for the aircraft industry are sold through 
Square D branch offices in 52 principal U. S. and Canadian 
cities. The services of Square D field engineers stationed in 
these branch offices are available to help solve your aircraft 
or industrial electrical problems. 

Write for Copy of Square D 


aircraft Stectnicat&uttaol devices 


CONSTRUCTION— Bakelitc enclosed unit 
construction, standard mounting. All parts 
of finest materials, assuring long, trouble- 
free life with little need for maintenance. 
ENGINEERING DATA-Class 9320 Type B6, 
Net Weight 12 ounces (considerably lower 
than allowable weight specifications), Volt- 
age up to 29 Volts D. C., Maximum Con- 
tinual Current 15 Amps. 

VIBRATION TEST— Withstands up to 55 
cycles per second at 1/32" amplitude. (1/16" 
total excursion) 

ACCELERATION TEST -Acceleration of 10 
G’s does not cause malfunctioning. 
ALTITUDE TEST— Suitable from sea level up 
to 40,000 feet. Ambient Temperature Range, 
-65 F. to 165 F. 


Meets All Requirements of V. S. Army Specifications 


New Style Ignition Switch Class 9320 
Type B6 with PUSH-PULL Master insur- 
ing safe operation of master circuit. 


This attractively bound catalog gives complete detailed 
description and engineering information on all Square D 
aircraft devices and is available upon request. 



ELECTRICAL EQUIPMENT • KOLLSMAN^A IRC RAFT INSTRUMENTS 


SQUARE J3 COMPANY 


DETROIT . MILWAUKEE . LOS ANGELES 





BOND-GINEERED 


for the Aviation Job! 



T hese wright cyclone 
1 4-cylinder engines— for use 
in such planes as the Curtiss 
Helldiver, the Martin Baltimore 
and the North American B-25 



BOND DUAL WHEEL CASTER ALSO 
MADE WITH OSCILLATING AXLE. 



Today's Bond Loaders.- WAR BONDS 


Mitchell— run as smooth as a 
kitten’s purr! And they move just 
as smoothly from station to sta- 
tion in their progressive line 
assembly— because engine stands 
are equipped with Bond Dual 
Wheel Casters. 

Bond Casters are built for today's 
materials handling job by men 
who know that job right up to 
the minute and right down to the 
floor. That’s why Bonds are fly- 
ing high in the favor of lead- 
ing industries. 



BOND FOUNDRY & MACHINE COMPANY, MANHEIM, PA. 
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PUT OUT MORE PRODUCTION . . . WITH LESS WASTE ! 



' ■ ‘HE special high-alloy steels take 
more knowing than ordinary 


their uses have taken one of the 
steepest upward climbs of any class 
of materials in recent years. 

Electric furnace steels are on the 
march. Our principal special steel 
products — corrosion and heat-re- 
sisting alloys, tool and die steels, 
electrical, valve and nitriding steels 
— have been among those in keenest 
demand for war use. They’re also 
products which offer you the greatest 
future promise. 

As pioneers and originators in 
these fields, we have the data your 


engineers and designers need, and 
the working information for your 
shopmen to handle special steels 
well and speedily. Let us help youv 



STEEL CORPORATION 
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RVAN PRODUCTION ENGINEERING DEVELOPMENT NO. 52! 



Milking Stool 
solves JIG 


For years engineers endeavored to develop aircraft proc 
jigs simple in construction, capable of being easily movec 
out the necessity of being realigned, and having inhere 
bility so as to assure complete accuracy throughout the 
period of use. 

e is no better than it 


Knowing that any productic 
Ryan licked the jig problem by using the engir 


fast, economical production of warplanes and aircraft assemb 
The ingenuity and "know-how" that has made this great or; 
ization a production instrument to be reckoned with in wi 
your guarantee of skillful, economical postwar operation. 




Rvnn 


Ryan Aeronautical Company, San D 



I 92 2 - 1 9 4 4 


Designers and Builders of Combatant 


X-RAY INSPECTION OF 



ujELLmnn 

CASTINGS X-KAY INSPECTED 



OPPORTUNITIES 

for 

Aircraft Engineers and Draftsmen 



Here is an opportunity to join a successful, fifteen-year-old aircraft designing 
and manufacturing company chat is currently engaged in a HELICOPTER 
development program for the armed services. Applications are being accepted 
for the following grades of engineering personnel: 

CHIEF LINESMAN — Must have design experience in all-metal con- 

GROUP LEADERS — Body Group. All-metal experience essential. Me- 
chanical, Power Plant, Flight Controls, Instruments and Furnishings, 

SENIOR and JUNIOR LAYOUT DRAFTSMEN— Engineering Lofting. 

Body Group, Mechanical, Power Plant, Flight Controls, Instruments and 
Furnishings, Electrical and Communications. 

SENIOR and JUNIOR DETAIL DRAFTSMEN— For work in all groups. 
Experience in Aircraft Engineering is desired, but not essential. A thor- 
ough working knowledge of Mechanical Drafting is necessary for all 
grades above Detail Draftsmen. 

ALL APPLICANTS MUST BE ABLE TO SECURE 
STATEMENTS OF AVAILABILITY 

Send applications with complete details of your experience and qualifications to 
Dept. E, Kellett Aircraft Corporation, State Road and Lansdownc Avenue, Upper 
Darby ( Philadelphia ), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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. . . a Pattern Engineered (or Dimensional Accuracy 


for Practical Production at Lowest Cost! 


U tfuflJoFat^v 




• When close dimensional limits are an essential 
casting requirement — there's no margin tor error! 
That's why for over fifty years the Buffalo Pattern 
Works has been designing and building patterns 
that measure up to — or exceed — specification 
standards. 

Then too, Buffalo Pattern Works' skill and wide 
experience with metals, structural design and prac- 
tical fabrication assure you of patterns that will 
produce metallurgically correct castings at low 
production costs. 


Write Dept. B 



r °F Industrie, c j 

Joc/oj, ° p *tte rn pe «* 


BUFFALO PATTERN WORKS 

830 Hertel Ave. Buffalo 16/ N. Y. 
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MANUFACTURERS OF ADLAKE SPECIALTIES AND EQUIPMENT FOR RAILWAY, AIRWAY, HIGHWAY, AND WATERWAY 
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^TRATO-LINERS, tear-drop cars, super- 
j streamlined passenger trains, pre-fab houses, 
electronic gadgets in every home, helicopters 
and many other "dream products" have been 
heralded as the stepping stones to new pros- 
perity after the war. 

Without minimizing their importance, we feel 
these things to be still pretty much in the “dream" stage. There’s 
no question in our minds that they will contribute substantially 
to our world of tomorrow — many of America’s great industries, 
providing work and wages for millions, had their origins in the 
ideas, experiments and vision of creative, imaginative men — but 
such things take time to develop. 

The gap between wartime production and peacetime manufactur- 
ing will most likely be shortened by the making of prosaic things 
— things we already have and use which war either suspended 
or curtailed. 

One doesn’t have to be a crystal-ball gazer to realize that the 
peacetime future isn’t so unpredictable after all. Those manu- 
facturers who are pointing their postwar planning to the pro- 
duction of quality products — in quantity — at low cost — can 
be quite sure of being among those "most likely to succeed" in 
the peacetime to come. 

To accomplish that objective, machine tools — the most modern 
and advanced types — are indispensable. 

For only with the most modern machine tool equipment can 
manufacturers hope to attain or excel national industrial par — 
the vitally significant situation which all must face as sum- 
marized in the panel "Spotlight Facts for Your Future I. P. 
Planning.” And only as industrial par is maintained or 
excelled by industry as a whole can a high level of national 
prosperity — its benefits in terms of jobs and wages for the 
greatest number of workers — be achieved. 


* Product! 


[hods — developed in wartime 
— increase man-hour output; pent-up buying 
power — released in peacetime — demands 
increased production. 

*The rate of 21 / 2 % increase per year output 
per man-hour, established by a 12 year record 
of industrial production, can be expected to 
reach at least 4% per year — compounded, 
sfc Manufacturers must set a goal of 50% in- 
creased output per man-hour every 10 years 


perity and achieve its benefits in terms of 
security of jobs and wages for the greatest 
number of workers and the volume production 
of more goods for more people at lowest cost. 

* Machine tools — the most modern, most effi- 


of m 


Teased 



chin e tools assures full productive capacity" 
Such replacements yearly should be equal to 
10% 0 / the total machine tool investment — 
in keeping with increased output. c. 

*The cost of machine tools is insignificant in 
terms of their productive power . . . from 
1927 to 1937, according to census reports, 
American manufacturers had only a total of 

ratio' to a total'' volume VfVbillion dollars’ 
worth of production annually, 
tt Industrial lar — the constantly increasing 
output per man-hour equal to approximately 
50% every 10 years. 

KEARNEY & TRECKER 

CORPORATION 


diet'd etU <£*** OU attoctf BUY MORE BONDS 




Derhaps the 1000-pas: 


glibly pictured by the unhibited illustra- 
tors of the Sunday supplements, will 
some day sweep through a startled sky. 
" re inclined to believe that the 




In the meantime, our engineeri 
research staffs are keeping their minds 
fixed on the pressing problems of the 
present — and the immediate future. 

Working shoulder to shoulder with air- 
frame designers and builders, and with 
engine and parts makers whose tremen- 
dous task today is to make America’s 
planes the finest that fly, we are develop- 
ing new and continually better products 


for aircraft use: — Aircraft quality wire 
of every type— stitching wire for the 
faster, cheaper assembly of parts — hinge- 
pin wire, strut and tic wire, lock wire, 

or galvanized wire in carbon, alloy and 
corrosion resisting steels; Tiger Brand 
Control and Structural Cables that as- 
sure perfect functioning of controls; 
Springs of all types and si/.es-y-extension, 
compression and torsion springs — plane 
part springs, springs for precision instru- 
ments, new and special springs for the 
plane’s fighting armament; Cold Rolled 


Strip Steel to add strength to airframe 

ished Bars of aircraft quality steels, that 
make possible mass production of high 

Eminently practical, as nearly perfect 
as we can make them, these aircraft prod- 
ucts have truly earned their wings. Their 
fine performance in planes that are mak- 
ing aviation history speaks well for our 
ability not only to take care of today’s 
stiff requirements, but to meet whatever 
needs the unpredictable future may 


AMERICAN STEEL * 

Cleveland, Chicago i 


WIRE COMPANY 

and New York 



m 
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PIONEER PARACHUTE 


CANOPY TESTER 


The new and exclusive Pioneer Parachute Company 
Canopy Tester guarantees the most positive canopy 
testing method ever achieved and for the first time 
permits minute and practical examination of the 
canopy at close range. With this device the im- 
portant factors of strength and durability are tested. 
Achievements such as the Canopy Tester have a 
far reaching effect on parachute development. 
This ceaseless research results in continued para- 
chute improvement and in Pioneer Parachute Com- 
pany's leadership in the manufacture of fool-proof, 
foul-proof parachutes. 


Keep on buying WA R BONDS 
and help speed VICTORY 
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S O YOU would like a sensitive relay for that 
remote control circuit! 

Sensitivity is important for many relay applica- 
tions. And if that is all you want, there’s no prob- 
lem. It’s easy to build a relay that will "operate” 
on a small amount of power. 

But sensitivity without contact reliability is use- 
less. So what you really want is a relay that is 
not only sensitive, but also has the contact pres- 
sure needed for reliability under actual service 
conditions. 

Sensitivity and contact reliability are opposing 
factors. To get a high measure of both qualities 
in one relay calls for an exacting balance be- 
tween electrical, mechanical and magnetic design 
factors. We’ve been building such relays for years 
— to meet hundreds of requirements, from com- 
plex telephone switching circuits to simple con- 
trol functions on aircraft and radios. 

Next time you need a sensitive relay, let the 
Automatic Electric field engineer show you how 
to get sensitivity plus contact reliability. No 
matter what the nature of your problem, there is 
an Automatic Electric relay that will give you both. 



The Automatic Electric Class B Relay shown here combines high sensi- 
tivity ami contact reliability. It has a highly efficient magnetic circuit, 

capacity for any number of springs up to 26. Contact pressures average 
20 grams per contact. Compare this with "sensitive" relays having con- 
tact pressures of less than five grams. 



For high sensitivity and contact reliability in small space, your best bet 
is the Class S Relay shown here. Especially designed to meet the severe 
conditions of operation on fast modern aircraft, it is also recommended 


^eJ0cu/s 

AND OTHER CONTROL DEVICES 

> AUTOMAT I C 
^ ELECTRIC 


where space is at a premium. Because of the great demand for Class S 
Relays for vital war products, we urge that you avoid its use except 
where no other relay will serve. 



AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buron Street • Chicago 7, III. 


[ PARTS AND AS SEMBL IES f OR EVERY ELECT RI CAL CONT ROL NEED ~| 
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TOOLS 10 BUILD THE WORLD OF TOMORROW 
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Born of a need to conserve critical aluminum, Thor 
"Armored-In-Plastic” portable electric drills today are 
smashing quotas on the jobs for which they were created! 

Developed with features that provide light weight, easy 
handling, toughness and durability . . . these remarkable 
tools bring to vital industries unsurpassed production 
performance. 

Thor "Armored-In-Plastic" portable electric tools al- 
ready have a solid background of experience that will 
enable them to fashion — more rapidly and more lastingly 
— the emerging "World of Tomorrow." 



^ AND.. .WHAT ABOUT "THE TOOLS OF TOMORROW?” 





m 


cS.il/. 


touabn-n ond durability — Strength chnr- 

ITonsilo ttrenglh — 8,000 pound, pur 


V 
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You have doubtless seen this and other pictures of aerial cameras in 
newspapers, magazines and in many advertisements. But do you know 
whd developed the aerial camera — and produces, by the thousands, 
these vital instruments of war and peace? 

It is the company founded by Sherman M. Fairchild, who developed 
the prototype of the modern aerial camera during the last war. 

From aerial reconnaisance photographs taken with Fairchild cameras 
at altitudes up to seven miles, our Army and Navy glean vital infor- 
mation about the enemy. They determine, accurately, the position and 
caliber of guns, the location of radio installations, the count of enemy 
troops, naval vessels, etc., the nature and depth of submerged off- 
shore obstacles, and other data essential to successful combat. In addi- 
tion, they speedily prepare from aerial photographs accurate maps 
necessary for offensive action on land, at sea and in the air. 

For all of these purposes, Fairchild makes these extremely accurate, 
unique cameras. A few of them are illustrated at the right. They arc 
the cameras used to make the aerial pictures you see everywhere . . . 
truly the aristocrats among precision cameras. 



AND INSTRUMENT CORPORATION 
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MAKES CONNECTIONS STRONG 

Keeps Circuit Resistance Low! 

Mechanically, and Electrically, HYDENT (indent type) 
Connectors lead the way. For they are formed from pure 
copper in One-Piece . . . without seams or joints. Thus the 
HYDENT connection is stronger, and surer; with no danger 
of added resistance from extra contact surfaces. And 
HYDENT one-piece design contributes compactness, too, 
making them preferred wherever space is limited and weight 
a factor. Be sure to have complete specifications on all 
HYDENT Connectors at your fingertips. The HYDENT 
catalog will gladly be sent on request. 


BURNDY ENGINEERING CO., INC., 107 BRUCKNER BOULEVARD, NEW YORK 54, N. 
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1 SAVES COST OF METAL DIES 

Compound curvatures and fairly sharp bends Without 
any inside radius are produced in PANELYTE #906 
parts by inexpensive forming dies of Kirksite, cast 
phenolic, laminated phenolic or hardwood. 

2 SIMPLIFIES AND SPEEDS 
PROCESSING PANELYTE 

’#906 can be stamped, bent or drawn in process similar 
to— but much simpler than metal stamping. No need for 
hot molds. Material is merely heated to temperatures 
higher than those used in manufacture, molded, and 
left for very short period in mold for partial cooling. 

3 ELIMINATES NEED FOR HEAVY 
EQUIPMENT OR HIGH PRESSURES 

The fast and economical forming of PANELYTE #906 
is accomplished with small air cylinders — and, in some 
cases, hand presses can be efficiently used. 


If you manufacture or use laminated 
phenolic parts of complex design. Grade 
906 PANELYTE may save you time - 
and money. This fully cured thermo- 
setting sheet plastic opens entirely new 
fields in plastic fabrication. Write for 
Engineering Bulletins on Grade 906 . . . 
and samples. 



MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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This Sciaky AC Spot Welder is equipped with 
adjustments permitting a wide range of current and 
pressure values. Preheating and annealing current, 
quench time and variable pressure mean high quality 
production welds on all types of ferrous alloys and 
on rusty and scaly stock. The machine is rated at 
60 KVA with a capacity of two thicknesses of .0.20" 
up to and including two thicknesses of .125. Speed on 
two thicknesses of .032" is 200 spots per minute. The 
maximum pressure delivered is 2600 lbs. 


IAKV 
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ON THE REAR SIDE OF 


MOUNTED 
BULKHEAD . . . THE GEARBOX IS 
NOT DISTURBED WHEN THE ENGINE 
IS REMOVED FOR MAINTENANCE 


ROT0L LIMITED, ENGLAND • Canadian Representatives : BRITISH AEROPLANE ENGINES LIMITED . MONTREAL 




Knit metal mesh has provided the answer to a lot 
of your problems, too. 

high resistance to breakage, and bias strength. 

The fabric holds together even when made of very 
line wire (.0045" diameter) and with as few as 4 or 
5 openings to the inch. It can be compressed lightly 
for air, liquid or gas filters . . . tightly for gaskets. 

In applications requiring extra strength, tough- 
ness, resistance to high temperatures, corrosion 
resistance, and other specialized properties, INCO 
Nickel Alloys are used. 

Thus, Inconel knit mesh is used for airplane ex- 
haust manifold gaskets that must retain flexible 
strength at 1500® F., and for capillary wicks in air- 
plane cabin heating units. Pure Nickel is used in a 
design that prevents sagging of fine mesh electronic 
tube grids. 


Rustless, corrosion-resistant knit Monel pads are 
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4 days out-4 days back-and the weather be damned! 



. VIATION, June, 




" : ^ 

GOVERNMENT SPECS' 
for ALLOY STEELS 


Revised Frasse Data Chart Now Available 


’NCORPORATING al! recent corrections 


Chart enables you to identify latest 
Government "specs” for alloy steels at a 

It shows the chemical analysis require- 
ments for each Army, Navy, and Federal 
specification, together with its nearest 
commercial equivalent in SAE, AISI, and 
AMS numbers. Government "specs” for 
NE steels arc included 

The chart is handy file size, printed on 
tough stock, and suitable for wall or desk 
use. If you're working to Government 
"specs", you'll find it invaluable. Just 
send in the coupon— a copy will be sent 
to you by return mail. 


ALLOY STEELS 





Peter A. Frasse & Co., Inc. 
Grand Street at Sixth Ave., 
New York 13, N.Y. 


NAME _ 
FIRM 


} 




Please send me a copy of your latest Frasse Data Chart, 
Section D, No. 1, showing Government "specs” for alloy 
steels and corresponding commercial designations. 


SEAMLESS MECHANICAL AND AIRCRAFT TUBING 
STAINLESS STEELS AND TUBING • ALLOY STEELS • 
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erations, fine hand tools pay big 
dividends — in speed, good work- 
manship, greater safety. On difficult 
operations they are indispensable. 
Everywhere in industry Snap-on 
tools are giving added efficiency 
to manpower in production, assem- 
bly and service operations. Snap- 
on’s direct-to-user tool service is 
available through 37 factory 
branches located in key production 
centers. Write for catalog! 


SNAP-ON TOOLS CORPORATION, 8020-F 28th Avenue, Kenosha, Wisconsin 
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PROVED PERFORMANCE 


Oster Type 2-CB motors stand up under the most 
adverse conditions in blower applications . . . 



Designed to save space and weigh 
and to give you dependable service 

y„« „„ a. P ™d on 

tauon of pre-war Oste - PP illustrated is a type C-2B-1A, 

and to deliver results that add to in current pro- 

able, trouble-free performance... H .... 

John Oster Mfg. Co. oHlh"Jj>« 

| Department A-I5 


15 Years 


Experience 
I in building 
fractional horsepower 
Motors 

7 ,S your “ssurance 

that you are dealing 
Wl,h a seasoned, de- 
pendable source _ 
with a reputation for 
polity, and a back- 
ground of electrical 
engineering research 
end design. 
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FrOM the close contacts enjoyed by the Magnaflux Corporation 
with industrial concerns, it seems that a company 1 s inspection methods 
are a reliable index of the quality of its products, or services. 

Magnaflux Methods — for magnetic or non-magnetic materials — per- 
mit the rapid examination of every part tor flaws, foreign inclusions, 
fatigue cracks or other weaknesses. Failures can be forestalled before 
assembly or during overhaul. Their cause can usually be corrected. 
The highest percentage of perfect parts can be maintained. 

This is quality exactly as most reputable concerns strive for it. Let 
us explain how Magnaflux Inspections help. 

MAGNAFLUX CORPORATION 
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of the newest — fastest — deadliest of the U. 
Navy's fighter planes is the Grumman Hellcat. Power 
Plant for the Helical is the Pratt & Whitney Double Wasp 
engine. A tough combination for any Axis pilot to 
encounter! 


Here at Permile we lake particular pride in the Helical's 
record, because we have made a distinct contribution to 
the engine that powers it. The front reduction gear drive 
housing as well as other vital parts of the Wasp Engine 
are Permile Magnesium Alloy Castings. 

We claim none of the credit for the Helical's accomplish- 
ment. That credit belongs strictly to the men who fly 
the ships. But we do know you will agree that Permite 
Aluminum and Magnesium Castings — good enough to 
deserve their place in America's fighting ships — must 
have the quality to meet your requirements. 

Inquiries from war production manufacturers given 
prompt attention. We are also glad to consult with your 
engineers on postwar designs. 

ALUMINUM INDUSTRIES, Inc. 

Cincinnati, Ohio 

Detroit: 809 New Center Building Chicago: 616 South Michigan Avenue 
Los Angeles: 324 N. San Pedro Street 



* * * 


PERMITE ALUMINUM AND MAGNESIUM ALLOY CASTINGS 
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Detroit: 2640 Book Tower • Cleveland: 402 Swetland Building 
Chicago: 902 S. Wabash Ave. • Los Angeles: 5410 Wilshire Blvd. 


J&tmi 

aircra ft ball 

BEARINGS 


QUALITY has always been the predominant characteristic 
of FEDERAL AIRCRAFT BALL BEARINGS. 


Made with painstaking care in a plant devoted exclusively 
to the manufacture of fine ball bearings . . . FEDERALS 
provide dependable control for all types of American 
battle planes. 
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AND PINS ARE MADE BY LAMSON 
WITH 75 YEARS OF "KNOW HOW" 
BACK OF THEIR PRODUCTION . . . 


4 


When an American bomber or pursuit ship Ask for a copy of the Lamson list of "AN” 
sets down "somewhere east of Suez”, in the aircraft parts we manufacture. 



tion for Allied aircraft products. 



LAMSON & SESSIONS 


"AN" BOLTS- • "A N" NUTS 
Aii 


"A N" COTTERS 
lit Division 


"AN" SPECIALS 
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HYCON 

3000 p.s.l* 

Hydraulic 

Power Unit 


3 HP Motor 
8 cylinder Pump 
Unloading Valve 
Accumulator and Reservoir 


S/seci^icatioai and Snyiae&icny "Data 
on "Reqaeat 


THE NEW YORK AIR BRAKE COMPANY 


420 Lexington Avenue, New York 17, N. Y. 
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When the air is thick with metal wings on the air- 
ways to and from the nacion's capital, it's a touchy 
business keeping pilots out of each other's way . . . 
bringing them in, clearing them out. So che Civil 
Aeronautics Administration is turning from the hand- 
posting of flight data and hand-copying of reports to 
automatic flight-control and progress boards. 

These boards, linked by telegraph networks to key 
points along the 1500 miles of airways in each traffic- 
control area, will post the data for all flights in the 
area . . . using numerical codes to show the con- 
troller such items as flight identification, direction, 
estimated and actual time, proposed and actual al- 
titude, clearance instructions. With the help of these 
up-to-the-minute facts in figures, more planes can be 
controlled with greater safety, speed, and efficiency. 
In the Washington Airway Traffic Control Center, 
the world's first electrical flight progress board, de- 
veloped by Teleregister on the principle of the auto- 
matic stock quotation system', points the way for this 
modernization. In it, making up the columns of 
single-digit indicators showing the flight data, are 
thousands of counters built by Veeder-Root. 


So add a postscript to the time-honored statement 
that "Veeder-Root Devices Count Everything on 
Earth." Now they will also count every plane over 
the earth. And write it down, too, that if your 
product or plant counts in the war effort, chances 
are that Veeder-Root can find a way to make it count 
for more than ever before. Write. 



VEEDER-ROOT INC. 


Hartford 2, Connecticut 

In Canada: Veeder-Root of Canids, Ltd., Montreal 
In England: Veeder-Root Ltd. (new address on request) 
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Corsair FG-1 Built by Goodyear for the Navy 

This famous streamlined fighter has been battle-tested wherever American flyers 
are engaged. It has the qualities needed for a tough assignment any time — anywhere. 



Fenn Plants produce special parts and assemblies for Goodyear and other aircraft manufacturers to 
rigid specifications. The photograph shows a bulkhead fitting, machined from a solid aluminum forging. 

FENN FOR SPECIAL MACHINERY 

Today Fenn Plants are wholly engaged in war production, but when peace comes Fenn will once more 
turn to the design and building of special machinery in which they have majored for three generations. 
The experience of Fenn engineers and machine builders will be available to industry in the days 
ahead. If you are thinking of new machinery, or improving old designs for efficient production, why 
not have a talk with our men? It’s time to plan Now. 

the FEnn mnnuFntTURinc to. 

HARTFORD, CONNECTICUT 
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FATIGUE 



F ATIGUE — physical and mental — is a real "horror-of-war" — more constant than 
danger. To help defeat this 'persistent enemy more than one hundred advanced 
Warren McArthur designs in military airplane seating are now protecting and im- 
proving the efficiency of our fighting fliers on every battle front. 

WARRJEA /*VARXrlUR, CORPORATION 

ONE PAR.K. AVENUE NEW YORK. CITY 

DESIGNERS, ENGINEERS AND MANUFACTURERS OF AIRCRAFT AND NAVY SEATING 
PILOT'S • CO-PILOT'S • NAVIGATOR'S • RADIO OPERATOR'S • REAR GUNNER'S • CAMERA OPERATOR'S • FLIGHT 
ENGINEER'S • NAVY PATROL STEERSMEN • BOMBARDIER ■ WARDROOM • OBSERVATION AND TRANSPORT SEATS 




- 'PenfcctuM IS NO TRIFLE!" 


The small 
precision parts 
we are supplying 
to the great 
warplane plants 
must have perfection. 
Producing them 
requires know-how 
and the capacity 
for taking 
endless pains. 

Our facilities 
are now 
100% engaged 
in war work 
producing 
these small parts 
and equipment. 


til W. Good*!? Blvd. 




Nazi "tins almost chew off a Fortress’ tail. Yet her crew 
brings her back to fly ami fight again! 

This “miracle” is accomplished by the ruggedness and 
dependability built into the controls of the A.A.F.’s big 
bombers. 

And knowing this, Eureka workmen who build the 

doors, retractable landing gears, tail wheels on Uncle 
Sam’s big bombers, construct each one to the highest 
possible standards of Eureka craftsmanship and skill. 



Bl'lLDER OF ELECTRIC MOTORS FOR OVER 30 YEARS 

EUREKA 

PRECISION. ..IN WAR AS IN PEACE 
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BY WESTERN/ 


Enemy agents never dreamed of acts 
more destructive to machine parts than 
desert sand storms. Yet— thanks to felt 
— delicate, vital instruments remain 
unharmed through storms that bite and 
scratch men under their clothing! 

Felt by Western, in many forms, is 
protecting airplanes through Nature's 
destructive acts. As washers, channels, 
gaskets, pads, weatherstripping, ther- 
macoustic lining, cushioning gaskets, 
insulation, etc., Western felt is safe- 
guarding both machines and men in 
modern planes. 


Western uses its 45 years' experi- 
ence in engineering and manufacturing 
felt to take full advantage of felt's 
many properties— resiliency, flexibility, 
compressibility, resistance to age, heat, 
water, oils, shock, etc. — by selecting 
the right combination of properties to 
fit each felt part specifically for the 
job it is to perform. 

Western engineers are prepared to 
give you the complete story of felt's 
place in modern planes, and to suggest 
new uses for felt in your product. 
Write us today. 


WESTER 
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Closing for a kill— it's Ihe sub's deadly 
enemy . . . the enemy that helped to break 
the back of the underseas campaign 
against Allied shipping. But the kill will 
be no pushover. The sub fights savagely 
and desperately . . . the action is hot 
and swift . . . the pilot depends on the 
efficient performance of his equipment. 
Those Delco motors, for instance, mustn’t 
go wrong, for combat makes them 
"tremendous trifles.” Those Delco mo- 
tors. won't go wrong, for they are built 


with extreme care and precision to meet 
air-borne requirements. Defroster fans, 
machine gun mounts, fuel pumps, air 
pumps, windshield wipers and instru- 
ments are actuated by compact, light- 
weight Delco motors. 

The full measure of Delco Products' 
engineering and manufacturing expe- 
rience as a leading producer of electric 
motors has been applied to this assign- 
ment. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 


BUY MORE BONDS- 

Double What You Did Before 


DELCO MOTORS 

DELCO PRODUCTS DIVISION OF GENERAL MOTORS 
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Scooters, "manned’" by women, rush to fires at air fields and quickly 
snuff out blazes with carbon dioxide gas from Kidde extinguishers. 
These midget fire engines are highly maneuverable, easily operated 
by women. And they’re swift — to match the fast fire-killing effect 
of Kidde extinguishers. 

Kidde extinguishers are used by air fields on a wide variety of mobile 
equipment. They’re carried on full-size emergency trucks, two-wheeled 
trailers, jeeps, motorcycles. Kidde hand and wheeled portable extin- 
guishers stand ready to nip smaller fires. 

If you are planning fire protection for an airport — or for aircraft — 
Kidde’s broad experience in aviation fire fighting will be valuable to you. 
Our engineers are at your service . . .just drop us a line! 





It's Houdaille's Job, Too! 


Underneath the pilots of this fast-landing bomber 
is a nose wheel. 

Formerly, its tendency to shimmy violently was a major threat to 
safe landings and take-offs. 

Today — on thousands of fighters and bombers, and on the tail 
wheels of huge cargo planes — the Houdaille* Hydraulic Shimmy 
Damper keeps these pivoting wheels in firm grip which "tightens” 
as shimmying forces mount and relaxes when slow speed steering 
movement is desired. 

HOUDAILLE-HERSHEY CORPORATION 

GENERAL EXECUTIVE OFFICES: DETROIT 


* The Hydraulic 
Shimmy Damper fe 

OD, y »ne of the 

Products which 
Houdaille.Hcrshcy 
" Producihgi„ 
quantity f„ r Ihe 
aviation industry. 


MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT FOR THE AUTOMOTIVE ... AIRCRAFT 
. . . RAILWAY. . . MARITIME . . . ELECTRIC REFRIGERATION . . . RADIO AND OTHER INDUSTRIES 


AVIATION, June, 1944 



Now! Automatic Control 

FOR OIL SYSTEMS 


Pre-heating oil to correct operating temperature in 
engines on the test stand is important in reducing 
engine wear, securing accurate test results and short- 
ening testing time. To provide dependable oil tem- 
perature regulation, Jacobson engineers designed a 
method for automatic temperature control of the oil pre- 
heating system on Jacobson Engine Test Equipment. 


This method of "Thermostat Control” is another 
improvement which reduces the possibility of human 
error and steps up the efficiency of modern engine 
testing techniques. It is typical of the work Jacobson 
is doing in seeking constantly to find better ways of 
doing things in the design, engineering, installation 
and service of engine test equipment. 


Jacobson Sc CoMR4NY, inc. 

ENGINE TEST EQUIPMENT 


EXECUTIVE OFFICES: 335 EAST 45th STREET, NEW YORK 17, N. Y. 
In Canada: JACOBSON & COMPANY CANADIAN LTD., MONTREAL, P.Q. 





To capture and hold a beachhead on enemy shores, men 
and materiel must be landed quickly. Here the efficient 
performance of Arnolt parts contributes to the unfailing 
functioning of jeeps, tanks and trucks and. helps them 
move swif tly from LST vessels as soon as the great doors 
open . . . .Arnolt Motor Company has had long experi- 
ence in making precision parts of many types for prime 
contractors in the automotive, aviation and marine 
industries. Recent expansion of plants permits accept- 
ance of additional sub-contracting work. Write for 
details of Arnolt experience and a copy of the interesting 
brochure, "Available Facilities for the War Program.” 


Back the Attack! . BIT MOHE WAtt BO.XDS! 


Peacetime Builders 


MANCHESTER-ATLAS COMPANY 
PERU ENGINEERING PRODUCTS 


ATLAS STEEL AND TUBE COMPANY 
SOUTH BEND MACHINE WORKS • 




Another bruelling Test of 

ARNOLT PARTS 


ARNOLT MOTOR COMPANY, Warsaw, Indiana 
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Look at that girl in the top picture. That's how 
it feels to ride on Foamex: more like floating 
than sitting! 

This delightful foamed latex banishes the 
Sittin' Fidgits, also known in the trade as travel 
fatigue. First, it cradles your customers on 
millions of air-breathing cells, each a tiny air- 
valve shock absorber that swallows up vibra- 
tion and bumps. Second, it prevents cramped 
muscles by refusing to pack down hard under 
weight. Foamex, you see, is soft and resilient, 


all the way through, both in one molded material. 

Seats with no springs to sag, no padding to 
lump, are bound to hold their shape longer. 
Foamex scats are proving that right now, on 
highway, railway and airway. 

All Foamex production today is for war 
uses. Afterwards Foamex will win more comfort 
and maintenance victories for you. 



ANOTHER CONTRIBUTION TO 


BETTER WAY OF 
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TYPE PN 


Here's Another New 
Needle Bearing in 
The Torrington Line 



THE PN TYPE NEEDLE BEARING, 
DESIGNED PRIMARILY FOR AIRCRAFT 
PULLEYS, OFFERS INTERESTING 
ADVANTAGES IN OTHER THAN 
PULLEY APPLICATIONS 


The most recent addition to the types of 
Torrington Needle Bearings currently 
available is the PN Needle Bearing de- 
signed for aircraft pulley applications. 

Utilizing the Needle Bearing principle 
of a full complement of small diameter 
needle rollers, this new addition to the 
Torrington line offers the same basic 
advantages as the other types: high 
radial load capacity, light weight, com- 
pact size, efficient lubrication, ease of 
installation, and, of course, gives the 
desired ease and "feel” of anti-friction 
operation. 

Standard (Army and Navy Specifica- 
tion AN-FF-P-796) Aircraft Pulleys 
equipped with the PN TypeTorrington 
Needle Bearing are currently available. 
They offer plane builders another op- 
portunity to utilize the same advantages 
which have made Torrington Needle 
Bearings so widely used by the in- 
dustry, particularly in aircraft control 
applications. 

Other Applications Foreseen 

The sturdy construction and simplicity 
of the design of the PN Type Needle 



Bearing, as illustrated in the accom- 
panying x-section, suggests that it will 
find many uses in applications other than 
aircraft pulleys where a compact, high 
capacity, low cost anti-friction unit can 
be employed. It is installed by a simple 
press-fit into the outer "housing” and 


the bore of the inner race fits directly 
over the shaft or axis. 

If you are interested in either Needle 
Bearing equipped aircraft pulleys or in 
the application of the new PN Type 
Needle Bearing for other uses, our engi- 
neering department will gladly provide 
more information. Further data on the 
features and advantages of this and 
other types of Torrington Needle Bear- 
ings will be found in our Catalog No. 
1 1 4 available on request. Write for your 
copy today. 
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Designers of Tools, Dies, Jigs and Fixtures 
Designers and Builders of Special Machines 


precision gage for checking elec- vS^B/^BP 
Ironic equipment. These jobs repre- 
sent Olofsson versatility at its best. 

Two important manufacturers 
turned these assignments over to Olofsson because 
they respected and trusted Olofsson ability. You 
may at some time require the like of Olofsson skill. 


OLOFSSON TOOL AND DIE COMPANY 

LANSING, MICHIGAN 

Chicago Engineering Office, 6 00 South Michigan Avenue 



Superior properties of Gulf Cutting Oils 
to improved production and tool life in your shop 


Every Gulf Cutting Oil has specific properties 
which insure better performance on certain types 
of cutting jobs — probably the kind of jobs you 
have in your plant! 

Gulf Lasupar and Gulf Electro cutting oils, for 
example. The sulphur in these oils is combined 
by an exclusive Gulf process so that it is uniquely 
active over a wider range of temperatures in a 
cutting operation. This is mights’ important in 
controlling temperatures and insuring precision 



Tools are weapons . . , 
treat ’em right 


work, for the advantages derived from the sul- 
phur in cutting oils are governed more by the 
amount of chemically active sulphur present than 
by the total percentage of sulphur. 

Call in a Gulf Service Engineer today and ask 
him to show you how Gulf Cutting Oils can help 
improve machine shop efficiency. For your copy of 
the booklet on Gulf Cutting Oils — which includes 
a helpful 45-page machining guide — send the 



’at&alS, 1 MSihiSg Guld?. b00klCl ' ' 
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The "Queen Mary" in battle dress is now serving her country 
faithfully and well. Contributing to her dependability are more than 
ten million rivets (which we estimate would, if laid end to end, 
reach approximately 283 miles) that fasten her plates, bulkheads and 
structural parts tight and firm against the destructive forces of time, 
severe service and storms. The tremendously important cargoes she 
carries and the need for continuous high speeds, makes it doubly im- 
portant that all items — from the mighty turbines to the sturdy rivets — 
fulfill their particular functions. 


s <*e Ws , 

Qsf W« he>Veb ee nr TiVet * 
1 '**' 

y u. IOln ‘ng 


American Institute of Bolt, Nut and Rivet Manufacturers 

1550 Hanna Building * Cleveland 15, Ohio 
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Symbols of Freedom 


Musket and Powder Morn, 1775 ... the soldier who carried these in the revolutionary war 
helped make America free. Perhaps he loved freedom . . . although it is possible that he took up 
arms because of a recruiting poster of the period which promised: "A bounty of TWELVE dollars, 
together with SIXTY dollars a year in gold and silver on account of pay!' 



United States War Bonds, 1944 . . . purchase of these to the limit of your resources will 
help keep America free. If more than patriotism or love of freedom is needed, there is that "bounty" 
of TWENTY-FIVE dollars on every seventy-live dollars invested in the finest "securities" on 
the market today. 


Allied Products Corporation and its divisions, Richard Brothers and 
Victor-Peninsular, in Detroit and Hillsdale, Michigan, are making pre- 
cision pans for guns, airplane engines and other materiel of war. They 
also make the original, patented R-B interchangeable Punch and Die; 
sheet metal dies; plastic molds, jigs and fixtures, cold forged pans; and 
other special products. All four plants have now added a star to their 
Army-Navy "E" pennants. 

ALLIED PRODUCTS CORPORATION 

Executive Offices: 4646 Lawton Ave., Detroit 8, Michigan 



5"warloan 



let's All Bad, The Allack 
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ASSEMBLIES / 


• For the cable assemblies that go into 
your products you can use Amphenol-made 
cables and save precious time and money 
at every step. Amphenol has the equipment, 
the skill, the experience and the production 
line set-up to make them on a mass produc- 
tion basis — and make them properly. Such 
assemblies will be manufactured exactly in 
accordance with your specifications. 

Amphenol makes not only the cables but 
the parts that go into them. Why not elmi- 
nate the details and the costs that enter 
into the procurement and control of the 
many components of cable assemblies. 
Amphenol's service also eliminates for you 
the cost and maintenance of all tools and 
testing equipment that are necessary and the 
personnel complications that go with them. 

The finished Amphenol assembly or har- 
ness is a sales asset to your product in ser- 
vice and in appearance. Amphenol quality 
of product and workmanship is known the 

Tell us what you need. 



IlM&mlltifo 

Jfal 

• Captain L. D. "Hap” Anderson, Chief Pilot, is one of the 
Million Mile air men. He flew his first million piloting big 
Dixieliners of Chicago and Southern Air Lines. Captain 
Anderson is a member of a skilled corps who have flown 
Chicago and Southern planes more than 1 5,000,000 miles 
in the past 10 years. 

A point of significance to air transportation managements 
is that this sterling performance— a decade of outstanding 
commercial flying— has been turned in on one brand of 
engine oil. 


Chicago and Southern uses Sinclair Pennsylvania Motor 
Oil exclusively for lubrication of its Dixieliners. 




1 INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY. 630 FIFTH AVENUE, N 
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NOW you can CHART machine load schedules! 



The Sched-U-Graph Control Board 
introduces a previously unheard-of 
simplicity, accuracy and flexibility 
into the control of machine schedul- 
ing. By opening the way to improved 
utilization of equipment, it also 
tends to place the plant in a better 
competitive position. 

Remington Rand’s famous Kardex 
visible record control method is the 
principle used in this outstanding 
development. “Loading” is done 
simply by inserting an operations 
record card (containing full job 


data), indicating in RED on the 
Time Scale the number of days or 
shorter periods allotted to each job 
on each machine. Thus the schedule 
becomes a true self-charting record. 
A glance reveals precisely when each 
machine is free — and for how long. 

Kardex Schcd-U-Graph enables 
recurring jobs to be scheduled in ad- 
vance without danger of being over- 
looked. Clerical work is reduced for 
no posting is involved. Plant output 
is easily speeded up when loading is 
so clear, simple and positive! 


PRODUCTION SCHEDULING 
and PROGRESS CHARTING 

Let us show you how Sched-U- 
Graph turns these “tough” assign- 

Actual against required production 
is graphically interpreted in terms of 
days ahead of or behind schedule. 
End-product progress is charted 
jointly with that of components, 
with each unsatisfactory condition 
or trend visibly signalled! 

Ask our nearest Branch Office for 
helpful descriptive material. 



SYSTEMS DIVISION 

EMINGTON RAND 

Buffalo 5, New York 


AVIATION. .Time, 1944 




Something new has been added to engine 
cylinders ... a new process to lengthen cylinder 
life and give the engine greater reliability . . . 
more hours of continuous operation. 

Porus-Krome, applied to cylinder bores by 
the Van dcr Horst process, multiplies cylinder 
life 4 to 20 times, ring life 3 to 5 times, and 
reduces the risk of piston seizure. 

Porus-Krome isn’t anything like the chro- 
mium most people know, decorative chromium, 
except that both are chromium. It is 250 to 750 
times thicker than decorative chromium and 
isn’t brigh t and beautiful because it is a bearing 
surface and contains thousands of tiny pores 
or pockets which retain lubricating oil. 


The application of Porus-Krome varies be- 

charactcristics of operating conditions and wear 
experience. The Van dcr Horst process begins 
with a study of wear rates, service requirements, 
etc., which form the basis for the specification 
of the work to be done. 

Our engineers are ready to make this pre- 
liminary study with your engineers at your 
convenience. In this way, you can have the 
facts before you when deciding on improvements 




VAN DER HORST CORPORATION OF AMERICA OlEAN • NEW YORK 
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who’ll make the piston rings. 


make 


The new engine you've been hear- 
ing about, that will work miracles 
in performance and economy, 
hasn't just been waiting the end of 
the war. It has been waiting de- 
velopment of a piston ring that 
would stand the tremendously in- 
creased mean effective pressures 
involved, and give the improved 
anti-scuffing and long wearing 
qualities required. 

In the finest, largest and best- 

^ ( Van mi Hwt Phocill ) 


equipped ring research laboratory 
in the country, American Ham- 
mered engineers have worked day 
and night on the problem . . . and 
as usual have come up with the 
answer. Within the past six months 
they have developed rings having 


DOUBLE any previous strength. 
With the PORUS-KROME* treat- 
ment, these rings will let engine 
builders design far ahead of past 
possibilities. Koppers Company, 
American Hammered Piston Ring 
Division, Baltimore, Md. 
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For Service 


A/m 


KUXOH "PUSH-PUll" MRCRM’ BRCWW 

. _ tiritlt .1 


Newest Spencer contribution to the aviation indus- 
try is the new Klixon D-6751 push-pull indicating 
circuit breaker. The pull feature permits mainte- 
nance crews to open the circuit manually at the breaker 
for de-energizing the circuit for service work. The 
pull to the "off” position requires deliberate action 
and retains the desirable feature of being safe against 
accidental tripping when operating adjacent switches. 
Like all Klixon Aircraft Breakers, such as those 
illustrated at right, the D-6751 gives positive pro- 
tection against harmful overloads but is unaffected 
by harmless transient shorts. It is available in ratings 
from 5 through 50 amperes in both trip-free and 
non-trip-free types. 

Send for complete information on this new Klixon 
push-pull breaker. 




SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 
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THE SECRET OE TOP QUALITY FASTENERS 


EVERY EIGHTH WORKER IS AN INSPECTOR 



Because we know that rigid inspection is the best insur- 
ance of quality, our inspection department comprises 12 
per cent of our factory personnel. This results in a stand- 
ard of uniformity and freedom from rejection that is 
extraordinary in the industry. 

National's engineering and metallurgical experience, 
modem manufacturing and heat-treating facilities, large 
capacity and closely integrated production layout, includ- 
ing our own wire mill, equip us to give our customers 
exceptional service. 

Substantial savings to our customers have been effected 
in many cases by cost cutting methods which we have 
developed, particularly in adapting cold heading to many 
parts previously made milled from bar. 



THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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For Dependable Pressure Lines 

The versatility of seamless steel tubing offers many advantages as pressure, fuel and fluid lines. 


• Thin walls reduce O.D. and weight 

• The solid steel wall gives strength 

• Increased resistance to fatigue 


• Easy shaping both in factory and field service 

• Free flow of fluids over smooth inside 
surfaces 


Consult Michigan Seamless Tube Company for pressure tubing of proper characteristics and size; 
also, for information on equipment and methods of flaring, forming, bending and other processing. 


MICHIGAN SEAMLESS TUBE COMPANY 

SOUTH LYON • MICHIGAN 
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... all use A-P-built Aircraft Controls 


Aircraft and aircraft equipment, making records 
in every combat zone, testify to the DEPEND- 
ABILITY of A-P-built Aircraft Controls and 
Hydraulic Assemblies. 

It's dependability based on long experience in 
control design and engineering, unequalled pro- 
duction facilities and precision-trained craftsmen 
... a combination that you can put to profitable 
use on today’s and tomorrow’s needs. 

Check into the extra-value features of A-P-built Air- 




craft Controls — and the ready skill and wide know, 
ledge of A-P designers and engineers. Put them 
to use on today’s pressing production require- 
ments, or for welcome aid in solving the hydraulic 
control problems in your future developments. 



f hydraulic ■ 

Aircraft 

CONTROLS 



nuTomnnc products compfiny 


MSI N »ltfc lW,y-S« cor'd Sir.«f < 
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A TRIB UTE to the members of the Signal Corps, United States Army, 
for their great achievements in the field of military communications. On every 
front, from the development laboratory to the most remote outpost, they are 
doing their job superbly well. 

Hallicrafters employees are proud of the part they are privileged to take in 
the design and production of radio equipment for the Signal Corps. 

hallicrafters radio 

THE HALLICRAFTERS CO.. MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO IS, U. S. A. 
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Get a Line on These . . . 



COMPOUNDS 

(or Cleaning Metals 
Developed (or 
Aircraft Production 


See for yourselves why 
airplane and engine 
ers are specifying 
I N C O R P O R AT 'jfo 5 

every deal 


ANODEX 

Fast and positive compounds 
specifically formulated for use 
with the ANODEX Reverse 
Current Process for electro- 
cleaning ferrous metals. 

METEX 

Aluminum Cleaner $8. New, 
highly efficient solvent per- 
fected for faster removal of 
marking inks or wax coatings 
from sheet and shaped alu- 
minum and alloys . . Cleans 

structural members of planes 
prior to anodizing or other 
finishes. 


METALEX 

Scientifically formulated com- 
pounds for cleaning non-fer- 
rous metals in tumbling bar- 
rels as a soak cleaner or 
electric cleaner. 

SOLVMAX C 

Extremely economical cleaner 
recently introduced for more 
efficient spray cleaning of any 
type of metal . . Gives steel 

temporary rust protection, is 
non-corrosive to any metal 
and needs no rinsing. 


FREE FOLDERS AND 
SPECIAL DATA SHEETS 

Write today for these interesting new 
folders on the ANODEX PROCESS and 
COMPOUNDS developed for faster 
eiectro-cleaning and 
the METEX COM- 
POUNDS that are 
individually formu- 
lated for specific air- 
craft problems . . . 

Special Data Sheets 
mailed on request. 



Compounds for Cleaning Made to the Measure of Modern Production 



INCORPORATED 


WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 

NEW YORK DETROIT CHICAGO CLEVELAND ST. LOUIS TORONTO-CAN 

Udylite Corp Udylite Co.p Udylite Co.p Udyliie Corp. laSoleo, Clark Industrial 

(I. t. City) Wagner Bros Ceo. A. Stull Mt 9 . Co MeGean Chen.. Co. Incorporated Supplies Co. 


AVIATION, June, 





They Improve Dispositions 

On the home front, Homclite gasoline- 


They make bombers 
Fighting Mad 


Bombers arc pretty peaceful articles resting on the ground. But 
up in the air they’re different birds. There’s fire in their eyes. 

What happens between the minute a bomber rolls out of a 
hangar and the time it takes to the air? Brother, you should see! 

The busiest group of men you’ll ever know start working on 
their pet. They gas her up. They stow the bombs. They cheek 
everything on the plane. And off to the side you’ll sec (and hear) 
the purr of the ground crew’s faithful "putt-putt.” 

It’s a Homclite Portable gasolinc-enginc-drivcn Generator . . . 
small, compact and busy . . . working for all it’s worth, furnishing 
power for charging the plane’s batteries and testing its electrical 
equipment . . . helping the boys in the ground crew to get the 
plane fighting mad. 

It’s not an easy life sparring with a bomber . . . getting it in 
fighting condition. But Homelites are able to take it. They 
do the job. 


HOMEUTE CORPORATION 
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AN "Specifications/^ 

in CLEVELAND AIRCRAFT BOLTS made by the Kaufman Process.. 

a Cleveland-developed method producing greater strength and accuracy 




MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURACY 
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In aviation, as in every other field where movement, shock, 
vibration, contraction and expansion must be compensated 
for, it’s the Barco Flexible Joint (winterized for all service 
conditions) when the job is tough. Thirty years as the 
outstanding fluid conveyor connection have proved that it 
has what it takes. Barco Manufacturing Company, Not 
Inc., 1824 Winnemac Ave., Chicago 40, Illinois. 



RADrn FLEXIBLE JOINTS 
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War Demonstrates the VALUE of 


CHICAGO 

2100So.52ndAve... Lawndale 7440 


Danly National Assembly saves thousands of hours 
daily in die set delivery — hours that mean war 
production. 

Seven branch assembly plants are stocked with 
the basic precision parts, ready to assemble Danly 
Standard Die Sets to your specifications for im- 
mediate shipment. 

Now, with branch stocks restored, Danly 
National Assembly assures you faster delivery, 
smoother press operation, longer life for your dies, 
lower production costs. 


DETROIT 

1549 Temple Avenue. .Cherry 6666 


CLEVELAND 

1550 East 33rd Street.. Express 0300 


DAYTON 

990 East Monument .. .Fulton 6651 


ROCHESTER 

16 Commercial Street .. Main 2 554 


DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue Chicago 50, Illinois 


LONG ISLAND CITY 

47-28 37th Street . . Ironsides 6-8080 



DANE 


DUCOMMUN METALS & SUPPLY CO. 

Los Angeles Kimball 0181 

4890 South Alameda Street 


DIE SETS 

DIE MAKERS SUPPLIES •^UTeUect Steel 'la&iicatioH 
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The Wilco Blue Book deals with the 
29 Wilco Thermometals (thermostatic 
bimetals) — what they are — how they 
are made — their properties, functions, 
applications and temperature ranges. 
Particularly outstanding are the 37 
pages of formulae and charts, which 
give detailed graphic data regarding 
deflection rates, corrosion resistance 
characteristics, resistivity, etc. A large 
part of the Thermometal section is 
devoted to formulae on the behavior 
of various shapes and types. 

Wide Range of Contact Materials, Too 
The Blue Book also fully describes 
the new developments in Electrical 
Contacts made during 30 years of pio- 


neering research in this field. New 
and old Wilco contact materials listed 
and described include Silver. Plat- 
inum, Gold, Powder Metal and Tung- 
sten Contacts; Wilco Aeralloy Mag- 
neto Contacts; Collector Rings and 
Brushes for use in rotating and con- 
trol devices; Silver Faced Steel for 
bearings, shims and other industrial 
purposes; Gold-Filled and Rolled 
Gold Plate and Radio Wire: Wilco 
Small Castings. 

What leading engineers say about the 
1944 Wilco Blue Book 

“A model for supplying the in- 
formation needed by engineers for 


their use of manufactured products.” 

“A maximum of factual informa- 
tion — a minimum of adjectives.” 

“All the data necessary for the 
incorporation of such products into 

The new edition of the Wilco Blue 
Book makes available to you the ex- 
tensive knowledge and research of a 
company, which since 1914- has been 
an outstanding producer of precision 
thermostatic bimetal and contact ma- 

To get your FREE copy, write today. 
The H. A. Wilson Company 
105 Chestnut St. Newark 5, N. J. 


mmmmm 
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Give “Green Hands” Blue Flash Performance 


Here’s help for "newcomers” . . . cut-off 
wheels that compensate to the fullest possible 
extent for workers’ undeveloped skill . . . 
wheels that cut clean, free and straight with 
minimum amount of burr and burn . . . wheels 
that weather rough treatment. 

Train "green help” to recognize features 
that add finesse to the quality of their work. 
With Bay State resinoid-bonded, rough-sided 
cut-off wheels, they get freer cutting action, 
longer life. Discoloration and heat are mini- 
mized because contact surface area is notice- 
ably reduced. 

Bay State makes wheels for every type of 
cut-off machine . . . rubber-bonded wheels for 
wet operations, resinoid-bonded wheels for 
dry. Constant rigid laboratory inspection of 


raw materials , . . modern ovens with deli- 
cately-set temperature regulators . . . and other 
factory refinements contribute to the mount- 
ing reputation for leadership of Bay State 
"Blue Flash” cut-off wheels just as they do for 
Bay State’s complete line including all types 
of grinding wheels and other molded abrasive 
products. Bay State’s reputation for honing 
and superfinishing stones is unexcelled. 

Test a wheel to see how Bay State quality 
helps "green hands” and veterans too. For 
additional details get Bay State’s Cut-off 
Bulletin. Write . . . 

BAY STATE ABRASIVE PRODUCTS CO. 

WESTBORO, MASS. 



GRINDING WHEELS 

CUI-OFF WHEELS ^ INSERTED-! 
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Efficient Filtration, another Battle won . . . 



EXPERTS 


T HERE are many other aspects of battle than the clash of 
steel, artillery duels or lights to the finish in the air. Ask 
the engineers what it means to battle against the havoc 
wrought by torrential rains, hurricanes and those bitter 
enemies frost, ice and snow. 

There are yet other enemies to be conquered — dust and, 
especially in the North African and eastern battle areas, 
SAND — the relentless fighter against efficiency of aircraft 
and mechanised units of the Army. 

Vokes Filters have helped to win these battles against Sand. 
Special types of Vokes Air, Oil and Fuel Oil Filters are fitted 
to machines for the R.A.F. and mechanised units operating in 
desert battle grounds to the satisfaction of Government experts, 
pilots and the men who keep aircraft, tanks, lorries, etc., 
fighting fit. 


AVIA 
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Breeze Multiple Electrical Connectors Save 
Time in Servicing and Maintenance 


Speed of overhaul and replace- 
ment of vital equipment is an im- 
portant factor today in the efficient 
operation of both military and com- 
mercial aircraft. It is a factor which 
depends in great part on the speed 
with which hundreds of electrical 
connections can be made or broken. 
Bree2e Multiple Circuit Electrical 
Connectors provide a solution to this 
problem, making it possible to con- 
nect or disconnect from 1 to 47 cir- 


cuits instantly and simultaneously. 

Manufactured in a wide range of 
types and sires, Breeze Connectors 
arc designed to meet practically 
every need in modem electrical con- 
trol and communications systems. 
Produced in quantity to latest A-N 
specifications, these Connectors sup- 
plement the well-known Breeze line 
of aircraft accessories that are play- 
ing such an important part in the 
United Nations' drive to Victory. 



'gfreetf HP 

CORPORATIONS, INC. 

PRODUCTION FOR VICTORY • PRODUCTS FOR PEACE 
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Ability to remove metal quickly and cheap- 
ly makes it possible for Blanchard Grinding 
to carry through from roughing to finishing 
in one operation. 

These Housing Poles for magnetos have .140" 
stock to remove from steel laminations. Ten 


pieces are held on a Blanchard designed fix- 
ture on the No. 18 Grinder and 30 pieces 
are finished per hour. 

The weight and rigidity of the Blanchard are 
essential for economical machining of parts 
such as these. 



<1U BLANCHARD MACHINE COMPANY 

CAMBRIDGE 3 9, MASSACHUSETTS 

Send for your free copy of " Work Done on 
the Blanchard.” This book shows over 100 
actual jobs where the Blanchard Principle 
is earning profits for Blanchard owners. 

386 
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3 * 3 3te How Curtiss-Wright Uses 


LUCITE' 


Both P-40N and C-46 have enclosures of clear, strong 


Du Pont "Lucite" methyl methacrylate resin sheets 



In the P-40N and the C-46, Curtiss-Wright 
uses Du Pont "Lucite” methyl methacrylate 
resin sheets for enclosures. Curtiss-Wright's 
choice is dictated by the same distinct advan- 
tages that lead so many other plane builders 
to use this plastic. First in importance is the 
transparency of "Lucite”; in the colorless sheet- 
ing used in aircraft, "Lucite” — even in thick- 
nesses up to several inches — absorbs less than 
1 % of visible light. This feature — plus remark- 
able sunlight and weather resistance, lightness 
in weight, tensile and impact strength, re- 
sistance to chemicals to which it may be 
exposed, its ability to be shaped, and other 
properties — commend "Lucite” for use in 
large variety of aircraft applications. 


Free Book of Facts on "Lucite." Designers, 
engineers, and production men will find much 
useful information in the Manual on "Lucite.” 
This 114-page book gives detailed facts on 
fabricating, forming, repairing, and general 
properties. If you'd like a free copy, write on 
your business letterhead. Address E. I. du 
Pont de Nemours & Co. (Inc.), Plastics De- 
partment, Arlington, N. J., or 5801 So. 
Broadway, Los Angeles 3, California. In 
Canada: Canadian Industries, Ltd., Box 10, 
Montreal. 


DU PONT PLASTICS 
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DETAIL OF ASSEMBLY 
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T'VEVELOPMENTSsuch as“Flexseal” explain why 
Pittsburgh Plate Glass Company has be- 
tpted leader in the field of aviation 
glasses. If you would like further technical data 
on any aspect of safety glass for airplane glazing, 
your business letterhead. Address 
Pittsburgh Plate Glass Company, 2140-4 Grant 
Building, Pittsburgh 19, Pennsylvania. 


PITTSBURGH PLATE GLASS COMPANY 

Specialists in Airplane Glass 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 
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INSUROK has 

EXCEPTIONAL TENSILE STRENGTH" 


• Many a product designer has heaved 
a sigh of relief upon learning that 
INSUROK is a combination of 
"beauty and the beast" — that it not 
only has an attractive appearance but 
also has ample tensile strength to 

postwar products. 

Because INSUROK is also light in 
weight, it is being used in dozens of 
wartime products, today — will pro- 
vide competitive advantages for other 
types of products, tomorrow. 


INSUROK, Molded and Lam 

of characteristics which make 
preferred material for innun 
electrical, chemical, mechanical and 
decorative applications. Richardson 
Plasticians will be glad to work with 
you or your designer in determining 
the type of INSUROK best suited 
to your needs. Write for complete 


‘P'iecc4io*t7*ki4tic4. 


RICHARDSON COMPANY 
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ewer Hours in the Shop — 
>re Hours on the Time Table 
with this 

NEW PROPELLER 
POSITIONER 


aeSSSSSSScSs 


Another awkward job has been simpli- 
fied, and a new specialized piece of equip- 
ment takes the place of brute force and 
makeshift tools. With the new Whiting 
Propeller Positioner manufactured under 
license from Consolidated- Vultee, one man 
can install a propeller in five minutes — a 
job that previously required fifty minutes 


3. Positive control- 

4. Universal adjust 


the hub into exact alignment with the 
shaft, enabling the propeller to be thrust 






Only a short time ago — when the principles of 
radio were discovered — men began dimly to 
realize the versatility of electrons. But it was not 
until war came, with its deadly challenges, that 
men really began living with electrons, utilizing 
them in amazing applications in ships and 
planes and battle vehicles. Their versatile per- 
formances promise future applications that will 
make electronic devices a part of our daily lives. 
Delco Radio has been working in close coopera- 
tion with Army and Navy engineers to help 
make electronics an increasingly effective 
“weapon” of war. The assignment has called for 
full utilization of Delco Radio’s research labora- 
tories, engineering background and production 


facilities, by means of which principles have 
been explored and exploited, designs evolved to 
apply these principles, and complete equipment 
manufactured with speed and skill. To all radio 
and electronic applications, Delco Radio brings 
its long experience in volume production of 
precision radio instruments. 

DO MORE THAN BEFORE- 
BUY MORE WAR BONDS 
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ELECTROL’S 
HAND PUMP 


In emergencies caused by failure of the 
motor driven pump, Electrol's Hand Pump 
forces vital pressure to hydraulic arteries. 

Extended full length, the fingertip 
controlled telescoping handle swiftly builds 
operating pressure. Compactly designed, 
this smooth-working, dependable 
hand pump is simple in construction 
and light in weight. 

If you have any hydraulic problem, no 
matter how specialized, write for complete 
data engineered directly to your needs. 

tLECTROL 




ELECTROL INCORPORATED • KINGSTON, NEW YORK • HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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Herbrand 


PRECISION FORGINGS 


Upset or Drop Forged-Any Shape or Size up to 200 lbs. 


You who use forgings in war production work 
won't have a problem of faulty forgings if the job 
is being done by Herbrand. Our expert hammer- 
smiths, who have made forging their life business, 
maintain uniform dimensions and close tolerances 
producing forgings which are free from defects. 

Since our organization was founded in 1881, 


Herbrand has never lost sight of the importance 
of producing quality products conforming to ex- 
acting specifications. 

Today the counsel of the Herbrand engineering 
staff is available to help solve present war pro- 
duction problems, or for post-war planning . . . 
Your inquiries are solicited. 



V 
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WORTHY WEAPON 


Indianapolis, Indiana 


America’s fighter pilots using Allison-powered planes 
are downing the enemy on every battle front. * 
Allison engines by superb performance have 
proved their ability to take punishment, 
their smoothness to lessen pilot fatigue, 
their economy to provide long 
range. ★ These engines — 
worthy weapons today — 
will contribute to the 
comfort and safety of 
the planes you 
will ride in 
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ARC CONTROL STATION 


In leading aircraft plants — and wherever thin 
metals are welded — the Wilson “Honey Bee” is the 
“first choice” with operators and management. 
Three outstanding features explain the “Honey 
Bee's” widespread acceptance: 


better welds 
thin metals 

r 


Thi WILSON "HONEY BET 


O It permits better welds on thin metal because 
of its Remote Crater Control— a mechanical device 
which fades out the arc slowly to positively pre- 
vent craters, porosity, and bum-through. 

© It provides more arcs per generator, since two 
or more “Honey Bee” stations operate from each 
constant potential generator. 

© It increases productive welding time through 
its Remote Arc Control, which enables each opera- 
tor to regulate current from zero to maximum 
while welding — without first extinguishing the arc. 


The “Honey Bee” is made in 75 amp. and 150 
amp. sizes. As a power source for “Honey Bee” sta- 
tions, the Wilson “Hornet” generator is preferred 
throughout industry. With its convenient quick 
change switch, the “Hornet” may be converted 
from standard to constant potential characteristics, 
and vice versa as required. 

Use the coupon to obtain by mail further details 
on the Wilson “Honey Bee” and Wilson “Hornet”. 

★ Buy United States War Bonds ★ 
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KOHLER 


^vlale > t oj 

PRECISION AIRCRAFT 
VALVES AND FITTINGS 


Kohler of Kohler, hacked by 70 years’ experi- 
ence in the manufacture and distribution of 
quality products, has for more than a year been 
making aircraft valves and fittings in large quan- 
tities and in a wide range of types and sizes 
to meet rigid Army-Navy aeronautical specifica- 
tions. Among Kohler aviation customers are 
the Army Air Corps, Naval Aviation and impor- 
tant aircraft builders in all sections. 


Kohler Co. has not only the experience and 
equipment for uninterrupted precision produc- 
tion; it has, too, the forging, machining and 
anodizing facilities necessary to do the complete 
job. No subcontracting necessary. 

Write today for the folders shown — “Kohler 
Aircraft Valves” and “Kohler Aircraft Fittings.” 
Inquiries get prompt attention. Kohler Co. 
Established in 1873. Kohler, Wisconsin. 


* BUT 


★ 


KOHLER of KOHLER 


PLUMBING FIXTURES AND FITTINGS • HEATING EQUIPMENT • ELECTRIC PLANTS 
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Study this war development in 

ELECTRIC CONTACT HEAT 

... it may answer your problem 

• Hundreds of thousands of H. & A. Electric Contact Heat 
Units — in different shapes, sizes and capacities — are keep- 
ing machine guns firing, storage batteries operating, in frigid 
temperatures as low as 65° F below zero. 

Just as our engineers solved, for the first time, the tough 
problem of heating heavy steel mechanisms by means of 
a small, light-weight, low-wattage heating unit, so might 
they be successful in engineering special units to meet 
your requirements. 

We invite you to submit any such problem to us. 


^yl^Lum^actu. twuj* 
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keep his equipment m 
shape are mighty important. 
They've got to be able to 
‘take it' — and boy that's just 
what Bonney Tools do." 


• “My job of helping to 
'keep 'em flying' is sure 
tough — and it's tough on 
tools too. It takes tools like these that I 
got with my Bonney Kit to stand up — 
they're plenty strong and they really 
fit the nuts and bolts. From here on, 
brother, it's nothing but Bonney 
Tools for me." 


BONNEY FORGE & TOOL WORKS • 711 N. MEADOW ST. • ALLENTOWN, PA. 
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The right combination of efficient designing and 
engineering assures you precision molding from high 
quality thermoplastic materials. Your exacting re- 
quirements are met promptly, efficiently and accu- 
rately, from small intricate designs to large 18 oz. Main offi. 
moldings. Complete complementary equipment to Eite Avc. 
answer your demand for plastic moldings, including Cincinnati, 
complete dash panels, garnish moldings and Branch pi ° 
similar trim. 

Due to the allocation control of plastic materials, 
our production is at present restricted to direct war 
and essential civilian work. 


n. METAL SPECIALTY a. 


| 
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bird ... its a plane... 

yipes ifs M " 


M ANY plans for tomorrow, like Joe’s, are still 
in the dream department. But some of ours 
are already getting work-outs in the war jobs we 
have been doing... the manufacture of glider wings, 
and furnishings and equipment for Liberty ships, 
cargo vessels, and landing craft. 


Swinging from furniture-making and peacetime 
marine and contract work was pretty much of an 
about-face. But the years of experience proved good 
basic training. This, along with a knack for grasp- 
ing new ideas quickly, was what helped us hang 
up new records for ourselves. 


We believe we can offer the kind of forward- 
minded thinking you can put to work. Why not let 
us talk things over with you? 




CONTRACT DIVISION 


SLOANE 


AVIATION, June, 1944 


405 





To this chap and thousands like him must go the credit for producing the umbrella of planes— 
both fighters and bombers — which are doing such splendid work over captive Europe. The tre- 
mendous power of the Allied air offensive is only possible because the aircraft workers, both men 
and women, have stayed on their jobs and produced day after day. 

But regardless of their efforts, such record production of planes could never have been 
achieved without machines like *General* Riveters. The high speed and automatic features of these 

power run as high as 30 to 1. 

For any riveting operation, there’s a *General* Riveter to do it most efficiently. Write or 

GENERAL ENGINEERING COMPANY 

785 HERTEL AVENUE, BUFFALO 7, NEW YORK 

MULTIPLE RIVETERS AUTOMATIC MULTIPLE RIVETERS SINGLE RIVETERS 

DIMPLERS ANVILS WORK HANDLING EQUIPMENT 
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Surface Analyzer Tape Proves you Get a 
Better Finish with Chicago Wheels 

These results were obtained at a rate of 10 pieces per hour in an aircraft parts 
plant. Material, X-13-15, Rockwell 60 to 57, grinds out .006 to .007 stock. 
Chicago Wheel used, VaxVaxVa", Grain 180, Grade L Arcite FV Bond. Spindle 
Speed 40,000 r.p.m.. Lapping and super finishing eliminated on this job. 



Can you match that finish? Sounds phenominal, but you can do it with 
Chicago Wheels. And, the secret of their superiority lies in the new FV 
Bond, developed exclusively for Chicago Wheels, after 50 years' experience 
making wheels for the most accurate and precise applications. 


Here's What FV Bond Will Do for You 



• Reduce your wheel costs 

• Produce a better finish without sacr 
fice of production time — a finish s 
smooth that you can measure it i 
micro inches. 


TRIAL WHEEL FREE 


CHICAGO WHEEL & MFG. CO. 


407 



y^*S^ toMa * ea 

U .„nfRN SEXTANT 


t f* ^ 


There’s a job! Think of the steps involved. First 
comes engineering with research, for most successful 
machines are but the sum of previous efforts — plus 
improvements. Then a pilot model moving through 
experimental . . . but we are getting ahead of our- 
selves. 

What we mean to tell you in this ad is that 
VARD INC can build units like a Sextant from the 
drawing board to the finished model in quantity pro- 
duction and never go outside our own plant for 
anything except raw materials. 

Getting back to the pilot model . . . we’d probably 
make several in experimental with very little tooling. 
After the design was thoroughly "shaken down,” the 
item would be tooled for production in quantity. We 
would make a wood pattern for the chassis of the 
instrument, mould it in sand, and cast it of an alumi- 
num alloy. Other parts would be cast in permanent 
moulds. Some parts would be stamped. 



Inside the Sextant would be gears and ground parts, pre- 
cision mirrors, and optical glass parts. There would be 
accurately machined and engraved dials, etc., of metal and 
plastic. We can do all that. 

To make the instrument look right, and stand the 
weather, its parts would require anodizing, plating, and 
enameling. We do that, too! 

Next, we’d make a wood, plastic, or metal carrying case. 
And finally — very important — we'd test the Sextant me- 
chanically and optically — on our own equipment. 


PASADENA 8, CALIF. 

ikm Grand Optical Lenses & filters • High fidelity Httror* 
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Fiberglas 

XM-PF 

s? 

rfOicnaft 


. . HIGH PERFORMANCE 
PER UNIT OF WEIGHT 


T his insulation’ is made up of an inert, inorganic 
material — glass in the form of very fine fibers. 
Here are the qualities of this new-type insulation : 
It is easy to handle and fabricate. It requires no 
stitching or felting to maintain its form and shape, 
even under extreme vibration. 

Also, the fibers are not subject to rot, mildew, or 
fungus growth. They need no flameproofing, since 
they are made of glass and therefore cannot burn. 

Because this insulation is composed of very fine 
fibers, it is also resilient, flexible, and has a strength 
that is unknown to glass in its more common forms. 

Acoustical Uses 

Its acoustical uses include installation in pilot’s, 
radio, and navigator’s compartments. The merit 
factor is over 80, indicating in this respect that its 
performance per pound is high. 

Thermal Uses, Too 

Its thermal uses include insulation on hot-air ducts 
and fittings on aircraft. It is also used to insulate 
cargo and troop transport compgrtinents. Here it 
provides the optimum in insulating effect per pound 
of weight. It also absorbs the minimum of moisture 
under extremely humid conditions. 

In both acoustical and thermal uses, the advan- 
tages of an inert, inorganic insulating material apply. 

Fiberglas XM-PF Aircraft Insulation is now avail- 
able for military aircraft uses in densities of 1 lb. 
and lj4 lbs. per cubic foot. Get in touch with the 
branch office nearest you. Owens-Coming Fiberglas 
Corporation, Toledo 1, Ohio. Ill Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 


Branch Offices: Chicago 


DALLAS 

DETROIT 


PHILADELPHIA 



Fiberglas 



Plain Cloths, Coated Cloths, Tapes, Sewing Thread, and 
Other Forms are also serving important aircraft uses. 





DEPENDABLE PERFORMANCE 
ANOTHER HOLLEY TRADITION^ 


For many years Holley engineers have insisted upon maximum 
dependability of performance. Since the early days when “there 
and back” was the sole measure of a car’s dependability, Holley 
Carburetors have given millions upon millions of motorists the 
utmost in economical, trouble-free performance. As for the new 
cars . . . there will be yet newer and finer Holley Carburetors! 

% 

H O LLE Y 

e. AIRCRAFT , sAU T OMOT I VE, JtCA%INS 

CARBURETORS and ACCESSORIES 



check this new development 


Micarta "444” — a new 

means for forming structural 
pletely cured flat sheets . . . with 
ment, and dies of non-critical materials, 
those shown can be produced easily and 
in most cases with inexpensive wood molds and 
use of a simple arbor press. Deep draws, sharp bends 
and intricate shapes may be obtained. Parts pro- 
duced are strong, stable and permanent. 

Originally developed for aircraft needs, Micarta 
"444” is being used for trim tab fairing, fuselage 
tail-wheel housings, ammunition feed chutes, and 
for many other practical applications. It provides 
characteristic Micarta properties of strength with 
lightness, and resistance to heat, cold, humidity and 
chemicals. Investigate the full story — write for the 
new Micarta Data Book B-3184-A. Westinghouse 
Electric 8s Mfg. Co., East Pittsburgh, Pa. j-osMa 


JUST HE AT . . . Premolded and cured flat 
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Workpieces of wide area often cause 
costly jams in production lines — unless 
you speed the work on its way with 
versatile Walker-Turner Metal -Cutting 
Radial Machines and Band Saws. 

These fast, accurate machines relieve 
overworked, heavier cutting units, 
even serve as "first line" production 
equipment on lighter work. Their 
range of speeds brings practically 
materials within their scope. Their sim- M 
pie, easy operation makes every man- 
hour more productive. 

Write today for detailed literature. H 

WALKER-TURNER CO., INC., PLAINFIELD, N. J. 1 


slieve 
iction rV 


METAL-CUTTING RADIAL MACHINE 




METAL-CUTTING RAND S. 


MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT & DISC SURFACERS 
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1 1 HEN A HUGE P-38 expansion 
program was planned, officials of Lockheed Aircraft Cor- 
poration and officers of the United States Army Air Force 
made a thorough study of major Southern California 
manufacturing plants. 


In selecting a sub-contractor to fabricate leading edge wing 
assemblies, careful consideration was given to manufac- 
turer's ability to satisfactorily meet specifications and 
delivery schedules. Outstanding production facilities— a 
remarkable peacetime manufacturing record, plus a 
three-year background of successful war production 
caused these aviation leaders to select WEBER for this 
important job. 


Perhaps these Weber production short cuts can speed your 
aircraft assemblies. Call our aviation division about your 
specific problems. 

A FEW WEBER AVIATION PRODUCTS 

Leading Edge Wing Assemblies, De-Icer Tanks, Bomb Bay 
Doors, Nose Wheel Doors, Gunners' Access Doors, Floorboard 
Assemblies, Compartment Doors, Navigation Tables, Radio 
Tables, Bombardier Seats, Plywood Wings, Control Sur- 
faces, Hydraulic Press Stamping and Auxiliary Gas Tanks. 
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Exclusive Crown Zipper tooth design 
makes the Crown zipper track a two-way 
“street” — sliders work quickly, smoothly, 
almost effortlessly, in both directions! 

Things began to happen fast when Crown Zipper 
engineers went out into the field with our armed forces 
to adapt zippers to special military jobs. 

Out of Crown's experience have come five big basic 
advancements over old-style, conventional zippers (see 
list below)— and one of the most important of these is 
the superior construction of Crown Zipper teeth. 

If you examine a Crown Zipper closely, you see 
that both sides of each tooth are identical. This per- 
mits sliders to operate smoothly, quickly, almost 
effortlessly, in either direction along the zipper track. 

In addition, this exclusive Crown Zipper tooth de- 
sign permits two or more sliders on the same track- 
making Crown the only zipper in the world that pro- 


vides quick, convenient openings at any given point, 
with smooth closures in both directions. (One recent 
Crown application actually has ten sliders!) 

After the war, Crown's new "double-acting" zippers 
will mean big improvements in aircraft applications— 
on engine covers, field hangars, many other items. 

When you turn to postwar, Crown engineers, fresh 
from their experience in designing hundreds of mili- 
tary items, will adapt— or, if necessary, create— special 
zipper applications to meet special problems. 



CROWN 

iggf 

ZIPPERS 

are 5 ways better 




Member oj the J. & P. Coats 


THE SPOOL COTTON COMPANY 


enue, New York, N. Y. ( Crown Fastener Divish 
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ALL TYPES OF PRINTS 

WITH PEASE BLUE- 
PRINTING EQUIPMENT 


PEASE Continuous Blueprinting and Processing Machines can 
easily be adapted to meet any printmaking requirements. Using 
a Pease "22-16” Continuous Blueprinting Machine as basic equip- 
ment, you can have a complete printmaking department capable 
of producing any kind of tracing reproductions by simply using 
the Pease "700” Multazo Whiteprint (Dry Direct Process) Devel- 
oping Machine in conjunction with the printer only, or by add- 
ing the Pease “K” Continuous Wet Direct Process Developing 
Attachment to the equipment. 

PEASE “22-16” Continuous Blueprinting and Processing Ma- 
chine is fast, economical and easy to operate makes sharp, dear, 

contrasty Blueprints, Blueline Prints, Brownprints (Negatives) 
and Brownline Prints. 


PEASE “700” Continuous Multazo Whiteprint (Dry Direct 
Process) Developing Machine is a table model developer. Prints 
can be easily and quickly developed on it, after exposure on the 
Pease "22” Printer or any other printer. 

PEASE “K” Continuous Wet Direct Process Developing Attach- 
ment, consisting of a developer tank, tray and rolls, is bolted 
directly to the printer to make Wet Direct Process Prints. The 
prints are dried and delivered in the same manner as blueprints. 
PEASE SENSITIZED PAPERS, made of carefully selected No. 1 
paper stock uniformly coated, assure you of sharp line Blueprints, 
Blueline Prints, Brownprints (Negatives), Brownline Prints and 
Multazo Whiteprints (Dry Direct Process). For your protection, 
every roll is wrapped in moisture-proof and light-proof jacket 
with rip-cord. 

1 1? rile for Literature and Prices . . . 

No obligation, of course. 


THE C. F. PEASE COMPANY 

2611 WEST IRVING PARK ROAD • CHICAGO 18, ILLINOIS 
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At WESTON, production finally has outstripped the overwhelming 
war demand lor panel and other instruments . . . making WESTONS 
again obtainable on a basis to meet most war production schedules. 

To experienced instrument users, this means they again can obtain the 
instruments whose design and manufacture incorporate the broadest 
instrument experience in surmounting the requirements of exacting 
applications. The instruments whose consistent, uniform performance 
simplifies their problems of inspection, handling and other burdensome 
procedure . . . and whose dependable, long-term accuracy assures better 
operating performance from the devices into which they’re built. 

Why not discuss your instrument schedules with WESTON, today 
. . . and be sure of obtaining the added product efficiency which authen- 
tic WESTONS provide. 

Weston Electrical Instrument Corporation 
618 Frelinghuysen Avenue, Newark 5, New Jersey 


• Panel & Switchboard Instru- 
ments (DC, AC, and Thermo) 

• Precision DC and AC Portables 

• Instrument Transformers 

• Specialized Test equipment 

• Laboratory Standards 

• Sensitive Relays 

• Light Measurement Instruments 

• Aircraft Instruments 

• Electric Tachometers 

• Dial Thermometers 


ELECTMMC. 
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AVIATION ENGINEERING 


• NCOR PO RATED 

1392 BLASHFIELD, S.E. ATLANTA, GA 

T. EDWARD MOODIE, Exec. V. Pres. 


Also Welded Aircraft Components 
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NICKEL AIDS THE AUTOMOTIVE INDUSTRY 

to KEEP 'EM ROU/Ng/ 
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PREVENTS RUST and CORROSION 

of AIRCRAFT 

AIRCRAFT ENGINES 

AIRCRAFT PARTS 




Your product will reach the consumer rea 
Packaging is always of a uniformly high si 


THE DAVISON 


n| ILal 


CORPORATION 
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"BG Spark Plugs have 



on TWA Planes." 


Total Passenger Miles .... 249,352,254 

Total Passengers Carried . . . 336,388 

Average Passenger Trip, Miles . . 750 

Mail Carried, Pounds .... 15,039,800 

Express and Freight Carried, Pounds 7,553,878 



THE B<3 CORPORHTIOn 

136 WEST 52nd STREET, NEW YORK 19, N.Y. 


United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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Keep Backing the Attack 



i3^X7-(?>V osss o 


As tlie efficiency of combat air- 
craft is increased, more and 
heavier equipment is continu- 
ally being added — heavier 
armor and armament — auxili- 
ary fuel tanks for longer range 
— new instruments for improved 
performance and protection. 
Yet, to meet today’s demands for 
versatility — to function effec- 
tively and efficiently' in any 
altitude — the power plants of all 


modern aircraft require preci- 
sion controls such as the three 
Standair products illustrated 
and briefly described in this 
spread. However, the weight of 
all Standair controls has been 
reduced to the minimum. Stand- 
air engineers with the “know 
how” have successfully com- 
bined maximum performance in 
the engine controls of their de- 
sign with smallest possible over- 


all size and least possible weight. 
Standair instruments are being 
specified in today’s efficient 
fighting craft, and the engineer- 
ing skill responsible for these 
exclusive instruments for war 
will contribute to the develop- 
ment of similar controls for 
commercial cargo and transport 
planes when the war is won. 
Write or wire for complete spec- 
ification and installation data. 


"STANDARD Products — Standard for the Industry” 


Designed 
. . . p I u 
and 


for Maximum 


— SALES OFFICES— 

Standard Aircraft Products, Inc., 1831 Graybar Bldg., New York City 
Hartwell Aviation Supply Co., 3417 Crenshaw Blvd., Los Angeles, Calif. 
Hartwell Aviation Supply Co., 608 North St. Paul St., Dallas, Texas 
Hartwell Aviation Supply Co., Huron Building, Kansas City, Kansas 
L. M, Payne Company, Inc., 417 Curtis Building, Detroit, Michigan 


S T fl 11 D AIR 


Keep Buying War Bonds! 




BRUSH SURFACE ANALYZER 



means la ^rTi 

Surface smoothness on the vital moving parts of his plane 
has been measured to one-millionth of an inch by the 
Brush Surface Analyzer. Such precision assures his safety. 

The diamond stylus of this instrument explores surface 
finishes, and its movemAt is amplified up to one hundred 
thousand titties, then immediately recorded on a moving 
paper chart for permanent record. 

If accuracy is essential in your business, write today for 
a fully illustrated bulletin on what the Brush Surface 
Analyzer can do for you. 


THE BRUSH DEVELOPMENT COMPANY 


3443 PERKINS AVE. 


CLEVELAND 14, OHIO 
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The loss of manpower to the fighting forces — men who did the heavy 
handling — can be compensated for immediately with a TRANSPORTER 
and a woman operator. In fact your handling can be greatly improved 
this way as concerns greater speed, many more tons transported per 
day, and lower costs. 

It doesn't take experienced help to operate a TRANSPORTER and still 
your handling is raised to its highest point of efficiency. No tie-ups — no 
stops — no clogging of floor space — no back breaking effort. 

The battery powered TRANSPORTER is ready to operate at the trucker's 
command — forward or reverse — with complete brake and speed control. 
Just a movement of the handle — a push of the button (at operator's 
finger tip) — and away goes the load at safe walking speed. 

NO STRAINING.. TUGGING.. PULLING.. NOR PUSHING 

POSITIVE MECHANICAL BRAKE — CONTROLS IN STEERING HANDLE 
FORWARD AND REVERSE SPEEDS — FRONT WHEEL POWER DRIVE 
SHOCKLESS HYDRAULIC LIFT WITH EASY FOOT CONTROL 


MANUFACTURERS FOR OVER THIRTY FIVE YEARS CUdMcal PiajuULd INDUSTRIAL TRUCKS 

AUTOMATIC TRANSPORTATION CO. 

El WEST 87th STREET »>»• or ,„«»*« .tow« ««.. «. CH|CAGO 20 , ILLINOIS 
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T he lives of our fighting fliers, and 
the success of their sorties often 
depend on the unfailing operation of 
the superchargers that keep their 
engines roaring along steadily at full- 
rated power. 

Some superchargers — driven by 
exhaust gases from the motors they 
serve — spin their fans more than 
21,000 times a minute, heat up to 
temperatures as high as 1200°F.That 
is why they arc made of stainless 
steel, the metal whose use was di- 
rected for plane parts exposed to 
high temperatures and extreme cor- 

Our metallurgists have developed 
U-S-S Stainless Steels that retain the 



strength needed for this high-pres- 
sure job at temperatures up to 1650°. 
They have worked out formulas, 
within the limits set by government 
directive, which have proved suc- 
cessful in handling the highly corro- 
sive gases exhausted from “doped” 
fuels. 

Tougher, stronger stainless steel 
depends, for its unique qualities, on 
accurate composition and skillful 


heat treatment. Precision control, 
specialized equipment and the ex- 
perience of skilled workers insure the 
uniformly high quality of U-S-S 
Stainless Steel. 

The services of our technical staff 
are at your disposal at all times. They 
will be glad to consult with you re- 
garding your present problems and 
future plans. Drop us a line today. 
Of course, you incur no obligation. 


U-S-S STAINLESS STEEL 

SHEETS • STRIP - PLATES - BARS - BILLETS - PIPE - TUBES ■ WIRE - SPECIAL SECTIONS 
AMERICAN STEEL a WIRE COMPANY. Cleveland, Chicago and New York 
CARNEGIE- ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY. San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 



UNITED STATES STEEL 
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MANAGEMENT 

LABOR 


— for the 5th War Loan drive during June 
and July. The need for the 5th War Loan 
is immediate, crucial. For impending 
events may make the 5th the supreme 
financial effort of the war. 

The U. S. Treasury has set the overall goal 
at $16,000,000,000 — $6,000,000,000 
from individuals alone. This is the big- 
gest sum ever asked of the American 
people — and it must be raised. 

That's why the U. S. Treasury asks Man- 
agement and Labor to sit down together 
and organize — NOW! 

For organization— good organization — 
has been responsible for the excellent 
showing of the payroll market. And its 
most important single superiority has 
been personal solicitation — desk to desk. 


bench to bench, machine to machine 
personal solicitation. 71% of all persons 
on payroll deductions were solicited for 
the 4th War Loan. 

Now, to personal solicitation, add the 
sales incentive of a definitely established 
plant quota. Build your campaign around 
a quota plan. Set up departmental goals. 
Stress percentage of participation fig- 
ures. Stimulate group enthusiasm. 

In planning your quota campaign, work 
in close cooperation with the Chairman 
of your War Finance Committee. Every- 
thing is set to make the 5th War Loan 
drive a huge success — with your help! 
(Note: You’ve read this message. If it 
doesn’t apply to you please see that it 
reaches the one person who can put it 
in action!) 


Here’s the 


Quota P'“ oi 



AVIATION 


* * nil is mi official U. S. Tn 


W under the auspica o/Tn 


vy Depart, 


\Par Advertising Council 



Made in 1/ 16 ", 5/64", and 
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ONE MILLION HOURS 


200 ROUND TRIPS TO THE MOON 


114 Years Packed into 3 

Southwest Airways' 1,000,000th pilot train- 
ing hour has just been recorded . . . in a phase 
of aviation with which production figures 
rarely are associated. " 

Yet, it truly is a tecord, an essential production 
record— for what good would 100,000 planes 
a year have been without' the pilots to fly them? 

Helping to build these world's finest and 
best-trained Air Forces has been a"Southwest” 
assignment for 3 years. At Thunderbird, and 
our 3 other fully-equipped flight training cen- 
ters, cadets are steered safely through Primary, 
Basic, and Advanced training— grounded in 
knowledge, plus the confidence to use it. 

Alone, we have schooled more than 15,000 
men . . . from 29 countries in every part of the 
world ... for the Air Forces of the United 
States, China, Great Britain and their Allies. 

Southwest's other facilities, too, are 
devoted exclusively to military assignments. 
Planes of our Cargo Division daily rush hun- 


dreds of pounds of vital, highest-priori ty Army 
freight and mail to West Coast bases., .part of 
the far-flung AirTransport Command system. 
Here at Phoenix . . . military aircraft and en- 
gines pass in a never-ending stream along the 
production lines of our Overhaul Depot. 

It is a lasting tribute to the 2000 patriotic 
men and women who together are "South- 
west,” that they could have done so much, so 
quickly, so well. Today, to their many previous 
production achievements, we proudly add an- 
other— 1 14 years. . . 1,000,000 hours of military 
pilot training ... in just 36 short months. 

One million hours closer to victory! 



SOUTHWEST 

AIRWAYS 


Phoenix , Arizona 


taiaspiai comuKD. 


i!WIK«i«T. 


i EomminiT. 





iding field in Cloudland , . . no place 
bboring planet where a bearing might 


ependability and performance, airplane 
, engine builders and ground crews 
t exception equip with SfiCStF . . . the 
helped Southwest to establish a record 


of 1,000,000 military pilot training hours flown. 
It is only natural, then, that Harry Barnes, superin. 
tendent of the Overhaul Depot engine department 
of Southwest Airways, Inc., is high in his praise of 
gSCSSF Bearings and the effective, efficient perform- 
ance they have given under rugged training program 
conditions. S62 8 


SKF INDUSTRIES, INC. • FRONT ST. & ERIE AVE. • PHILADELPHIA 34, PA. 
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CHAMPION SPARK PLUGS 

AVAILABLE FOR ALL ENGINES 
IN BOTH RADIO SHIELDED AND UNSHIELDED TYPES 



Champion Ceramic Aircraft Spark 
Plugs, like all Champions, have 
earned a reputation for making 
every engine a better performing, 
more dependable engine. 

This is directly due to certain in- 
herent characteristics that stem 
basically from the specially devel- 
oped ceramic insula- 
l and other exclu- 


sive and patented features around 
which all Champion Aircraft Spark 
Plugs are designed. 

Proof of the outstanding perform- 
ance and dependability of Cham- 
pions in engines of every size and 
type is the fact that Champions were 
used during more than 95% of the 
million military training hours 
flown by Southwest Airways. 
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'The Key to PER1110FLUK efficiency 

i . .?*** 

%c ' *' 


Permoflux Engineering 
Means Faithful Speech 
Reproduction 

After Victory, Permoflux Acousti- 
cal Developments which today 
provide superior intelligibility to 
America’s fighting voices, will 
give improved fidelity to millions 
of entertainment instruments. 
There will be Permoflux Engin- 
eered Devices for all sound 
transmission requirements. 

BUY WAR BONDS FOR VICTORY ! 


PERm#flUX 

PERMOFLUX CORPORATION 

4916-22 W. Grand Ave., Chicago 39, III. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 


Faster, Safer, Cheaper 


LYON- 

Raymond 

Equipment 

Lifting, positioning, moving con b< 
bo done hydroulicolly — the open 

teriel handling in LYON-Raymoi 
Equipment. No gears or ratehe 


Some Widely Used 

LYON-RAYMOND 

Standard Units 


Bullotte 132 gjgg' ^ 
■■I I DIE HANDLING TRUCK 

ft 

SHEET HANDLING TRUCK fj 
Bulletin 122 


LYON- Raymond 
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INTERNAL WRENCHING 
SOCKET BOLTS 

Designed expressly for the aviation industry, 
“Unbrako” Internal Wrenching Socket Bolts are 
made to extremely close tolerances. Their manufac- 
ture is handled exclusively by our largest and best 
equipped department, where only highly skilled 
workers with long training and experience in mak- 
ing precision aircraft engine parts are employed. 
Every step in the manufacturing process is rigidly 
controlled and close inspections maintain the high 
degree of precision demanded. Quality is assured 
by the “Unbrako” name and reputation. The in- 
ternal wrenching feature facilitates compact 'de- 
signs,— effects considerable savings in weight, ma- 
terial and cost. 


100° FLUSH-HEAD SOCKET BOLTS 

Unlike ordinary flush-heads, “Unbrako” 100° Flush- 
Head Socket Bolts are made to most extreme accuracy. 

R 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA., BOX KHI 
BRANCHES: BOSTON . DETROIT . INDIANAPOLIS . CHICAGO . ST. LOUIS . SAN FRANCISCO 
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DARNELL 





RADIO PARTS 


RADIO TUBES 
and INDUSTRIAL 
ELECTRONIC EQUIPMENT 
IN A HURRY 
FROM OUR LARGE STOCK! 
SEND FOR FREE CATALOG! 



SUN RADIO 

& ELECTRONICS CO. 


Post War Trade 
with SPAIN 

Mr. Harry Walker, Presi- 
dent of Harry Walker So- 
ciedad Anonima will ar- 
rive in New York City 
sometime in June to meet 
old friends; to make new 
connections and to plan 
for future business. 

Mr. Walker's company 
is the Irvin Air Chute rep- 
resentative in Spain and 
is well equipped for ser- 
vice and maintenance of 
parachutes as well as 
aviation instruments. A 
division of the business is 
devoted to automobile 
garage and service sta- 
tion equipment and is the 
oldest enterprise of its 
kind in the country. 

For contact, awaiting 
his arrival, address Harry 
Walker Sociedad Anoni- 
ma, c/o McGraw-Hill, 330 
West 42nd Street, New 
York-18, N. Y. 
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Because Snow is 

OUT OF SIGHT 


Put it 

OF MIND! 


NOW is the time to Select Equipment for Next Winter’s Snow Removal 



Equipment "on order" will not keep your airport free of snow next 
winter! Yet, you may find yourself in exactly that position ... if you 
wait too long to order the specialized snow removal equipment vital 
to winter airport operation. 

Tackle the problem todayl Figure your requirements in the light of 
last winter's experience and next winter's needs. Then get the facts 
on Walter Snow Fighters. Compare their engineering features and 
performance record with any other type of equipment. 


This foresight NOW will pay off in faster clearanc 
lost flying time and fewer accidents next winter. 


of runways, less 


Important Advantages of 
WALTER 250 H. P. SNOW FIGHTER 
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LAMINUM shims simply peel for precision adjust- 
ment, right at the job . . . release men and machines from old-fashioned 
shim-fitting, for more productive work. 

Shims cm to jour specifications. Stock shim materials obtainable from you, dealer. 
Write us for further information and shim application chart. 


Laminated Shim Company, Incorporated • 80 Union St., Glenbrook, Conn. 




★ SWING JOINTS 


★ FOOT VALVES 

★ EMERGENCY AND 
OTHER VALVES 

★ VENTS 

★ PUMP VALVE 
MANIFOLDS 

★ LINE STRAINERS 



★ HAND ROTARY 
PUMPS, ETC. 


A.Y. MCDONALD MFG.CO. 


DUBUQUE, 


IOWA 
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KEUFFEL & ESSER CO ■ Est IS67 

CHICAGO . NEW YORK • HOBOKEN, N. J. . Montreal 
ST. LOUIS . SAM FRANCISCO • L.OS ANGELES • DETROIT 


★STABILIZED to keep its tough- 
ness and transparency — that’s 
Albanene Tracing Paper. Because 
it is treated with crystal-clear 
Albanite, a new synthetic solid 
developed in the K&E laborato- 
ries — Albanene will not oxidize, 
become brittle or lose transpar- 
ency with age. Albanene’s im- 
proved drawing surface takes ink 
or pencil fluently, erases with ease 
. . . Ask your K&E dealer. 
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HARDS 


"HARDSTEEL” 

X TO ° l B,TS ^ 

Outperformed all other tools on 
this difficult machining job 

Many plants have reported the outstanding performance of 
"HARDSTEEL" tool bits— the following is typical. 

Production of aerial torpedo tail cones from SAE 3150 steel 
forgings bored on a 96-inch lathe running at 126 ft. per minute 
and taking a .250 in. cut at .012 in. per rev. feed was three a day. 
Seven cuts were required,— with 3 regrinds per piece, using 
a high grade tool. 

After changing to "HARDSTEEL” tool bits the feed was 
doubled to .025 in. per rev.— regrinds were cut to 3 per day and 
output increased to six tail cones per day. 

"HARDSTEEL” tool bits are cast from a special alloy, the same 
material that enables "HARDSTEEL” drills to drill hardened 
steels without annealing. They are 
economical on tough, hard steels, scale 
covered forgings and the tough, abrasive 
copper and light metal alloys. 

Let "HARDSTEEL” help you turn out 
more work at lower cost. Outline your 
tool problems— or ask for a copy of 
the "HARDSTEEL" Operators Manual. 

BLACK DRILL COMPANY 

Division of 

BLACK INDUSTRIES 


M/CO ON OIL 



Precision Gage Users report: 

“Gage-Lube earns 5100 for each $1.00 
invested— gives 400S longer use- 
saves 75S Gage costs." 


Stop losing— START EARNING! Gage- 
Lube works on all precision surfaces. 

Order Tow Trial Size Today! 



Protective Coatings Inc. 


DETROIT 27, MICHIGAN 
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H0L0-KR0ME TT WRENCHING BOLTS 



QUICK & POSITIVE TIGHTENING 
DUE TO INTERNAL WRENCHING 


Specify "HOLO-KROME" 
Save 

WEIGHT -SPACE -TIME 


THE STANDARD OF THE 
AIRCRAFT INDUSTRY 


Holo-Krome Internal Hex Wrenching Bolts, made to NASC Spe- 
cifications, are produced by Holo-Krome to do the job of "Saving 
Weight, Space and Time" that planes might fly faster and for 
longer distances . . . Holo-Krome produces Bolts for every type of 
critical construction application . . . the Holo-Krome patented 
method of Completely Cold Forging gives increased head strength 
to the Bolts . . . Precision made, rigidly inspected and gauged to 
the Holo-Krome Standards, every Bolt is Guaranteed to give Unfail- 
ing Performance — to do the job for which it is intended. 




reamers r 


AIRCRAFT DIVISION- THE HOLO-KROME SCREW CORP., HARTFORD 10. CONN U 
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T)ype .... cAny Size 
cAny Quantity, 


There is one RIGHT bearing lor every application. 
One lhai will give you ihe finest performance for 
the largest period of lime. One that will be the 
most economical to buy . . . the easiest to install. 
How is the best way to decide this? Simply call 
in a Johnson Engineer. We are the only Sleeve 
Bearing manufacturers that make ALL types. As 
a result we give you the real facts about each 
type, free from all prejudices. 

Isn't this the type of assistance you want when 
making a decision on bearings? It's available 
without obligation. Why not call in a Johnson 
Engineer today? Take advantage of our more than 
thirty-five years of exclusive bearing experience. 


JOHNSON 

620 S. MILL STREET 



BRONZE 

jT.vx.fr.nngB 

NEW CASTLE, PA. 
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than 23 years, 
the Mercury Mark 
has stood for pre- 
cision and skill in 
craftsmanship, plus 
a sixth sense which 
can be acquired only 


Aircraft manufacturers, military airfield and commercial airport operators must 
solve parallel problems. Problems involving the safe, sure, efficient movement 
of men and material — and heavy loads. 

Roto Drive may offer t he s olution. 

Roto Drive is a simple pstnciple of operation based on the controlled move- 
ment of endless chain. Because it is so simple it is adaptable. 

It is not a "cure all". There, may be some "man" handling and materials 
handling problems Roto Drive can't solve. 

But Roto Drive has found varied application in many fields where the depend- 
able movement of men and material is important. On carrier airplane elevators, 
ammunition hoists, galley Roto-Waiters, between-deck elevators, freight and passen- 
ger elevators and on many kinds of materials handling equipment. 

Believe us We hope you don't. Indeed, we hope you have a particular prob- 
lem — present or postwar — involving the movement of men and material. We 
hope you will want to find out for yourself how Roto Drive can be used to solve 
that problem. 

A Sedgwick engineer will be happy to show you how Roto Drive will do the 
job better and faster — at reduced cost . 


I — "MEN n 

^edqvdcL 


'MEN WHO KNOW ARE S 


MACHINE WORKS 


146 WEST 15TH STREET NEW YORK 11. N. Y. 

ELEVATORS ■ DUMB WAITERS • HOISTS • ROTO-WAITERS ' MATERIALS HANDLING EQUIPMENT 


through experience 
, . . the know how to 
do a job right . . . 


aluminum fuel and oil 
tanks • ailerons, fins, 
rudders and similar 
surfaces • aircraft parts 
and accessories. 
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it feels to power dive 
15,000 feet in a 
Flying Fortress 


“ Tj'REAK accidents occur on almost every mis- 
A sion. A Fortress named Short Stride was 
nearly lost when the life raft hatch in its fuselage 
flew open. The raft popped out and caught on the 
tail surfaces, jamming them. The Fort nosed up 300 
feet, then went into a 15,000 foot power dive. Crew 
members were pinned against the ceiling. The in- 
terior of the ship became a shambles of wrecked 
instruments, broken glass, and scattered ammuni- 
tion. The co-pilot saw the navigator appear twice in 
the blister well of the bombardier’s compartment, 
then just as suddenly disappear. It was like a crazy 
movie; first you saw him, then you didn’t. 

“At 10,000 feet the pilot and co-pilot managed to 
pull the Fortress out of the dive. The strain was too 
much for the bomb bay; bomb shackles tore loose, 
and bombs and bomb-bay doors fell into the sea.** 
Four members of the crew bailed out. The rest 
decided to stay with the ship and risk a crash land- 
ing. They made it with the life raft still lodged in 
the stabilizer.” 

**But the wings stayed on. 


NATIONAL TUBE 
COMPANY £ 



WILEY BOOKS IN 

AERONAUTICS 



Every day sees new developments in Aeronautics, for which you can 
prepare with authoritative books such as those listed below. Be ready 
for new demands. Make your selection and order today from the 
coupon below. 

METEOROLOGY THEORETICAL AND APPLIED 

By E. Wendell Hewson and Richmond W. Longley 









CESCO 

FOR SAFETY 



deliver just the right impact 

T HE easily controlled, slow-liitling blows of 
CP Aero Riveting Hammers deliver just the 
right impact needed to insure tightly and uni- 
formly driven rivets without eryslalizing the 
rivet or stretching the surrounding metal. 

CP Aero Riveting Hammers are produced in 
a wide variety of sizes, with a selection of 


handle styles and angle attachments to 
assembly conditions at liard-to-get-at plae 


Aero Riveting Hammers are only a few 
of many pneumatic and electric tools in 
the world’s largest line of aviation tools 
— riveters, drills, screw drivers, impact 
type wrenches and special-purpose tools. 



Chicago Pneumatic 

com P A N Y 


******** | 
* COMPRESSORS 
VACUUM PUMPS 
, «>'fSEl ENGINES 
[aviation ACCESSORIES J 
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CURTIS AIR CYLINDERS 


Improve Production, Save Man-Power, 
Lower Production Costs 


It’s often a simple matter to powerize a hand operation 
with a Curtis Air Cylinder and not only increase production 
efficiency, but save labor, lower costs, and release men for 
other jobs, too. 

Illustrated above is a Curtis Air Cylinder used to operate 
an oven door at the Buffalo plant of Curtiss-Wright Cor- 
poration — only one of hundreds of lifting, pulling, or 
pushing operations that can be handled by this equipment. 

Curtis Air Cylinders have a record of unfailing service in 
many industries due to their rugged construction and sim- 
plicity of design; they arc easily operated by women 
employes. Installation cost is small and power consumption 
low, using regular shop air lines. Because of chcir efficiency, 
negligible maintenance expense, and long life, important 
savings are almost inevitable wherever Curtis Air Operated 
Cylinders or Hoists are used. 

Why not check your plant to see where Curtis Air Power 
can be used to advantage? Our free booklet, “How Air Is 
Being Used in Your Industry," will give valuable sugges- 
tions. Send for it today. 


CURTIS 




CURTIS PNEUMATIC MACHINERY DIVISION 

,1 Curtis A Umfactumt CmpeV 

1957 Kicnlen Avenue, St. touis, Missouri 



O lE j.£ATlN c 

pUP^V', 


I '0/£., 
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"Coming in on a wing and a prayer” is plenty 
tough on the pilot and crew and a terrific respon- 
sibility for the mechanics who are supposed to do 
a top-notch repair job and get the ship into the air 
again. With the Airepair (Series 11) Telescopic 
Multipurpose Stand there is no longer any need 
to expect a mechanic to do the "impossible” with 
make-shift equipment. This new Airepair Stand is 
engineered and built for quick aircraft service, 
repair and inspection. It is far more than a ladder 


because it accommodates one or a half-dozen 
mechanics comfortably. Airepair (Series 11) can 
be folded and shipped by air and set up "on the 
spot” in a matter of minutes. Wolfe & Mann 
Airepair equipment is seeing service wherever a 
plane can land ... at airports, military and naval 
flying bases, aircraft carriers and remote outposts 
throughout the world. Write today for further 
information. Please give complete details of your 


The Series 11 Airepair 
Telescopic Multipur- 
pose Stand Folded and 
Ready for Shipment by 
air, rail or truck. 



~ZWo/fe & TfJann— 



MANUFACTURING COMPANY 

AIRCRAFT EQUIPMENT DIVISION 

28TH AND SISSON STS. * BALTIMORE • 11 * MD. 
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The impressive story 
of our Navy planes and flyers 

in this brilliant collection 



Just Published! 

NAVY 

IN T1IE SKY 
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FIFTY THOUSAND POUNDS 
OR FIFTY OUNCES 

The mighty pressure of 
tons ... or the gentle caress 
of a summer breeze. 


reamer rouen or an aileron . . . any maci 


Hoisting a 
"Greyhound" 




or lifting an 
aileron 


Whether you manufacture tools to forge billets, 
or cylinders to actuate hoists on dump trucks . . . 
whether your line is machine tools or small units 
employing moving parts insignificant in size . . . 
if you make hydraulic products — of whatever class 
. . . you need "Par" Packings. 

We have the background . . . the experience 
... we have done the foundation work. Turning out 
packing rings to exacting 
Army and Navy standards j 
today ... we can meet your 
particular requirements to- 
morrow. If it's a packing ring 
you want for postwar needs I 
— we have it. Engineering | 

• consultation invited . . . s, 
pies are available . . . write ! 




PIONEER MANUFACTURERS OF 
SYNTHETIC PACKING RINGS 


‘PAR” PACKINGS 



light TO DRIVE BY 
light TO FLY BY 

DEPENDABILITY is the outstanding characteristic 
of TUNG-SOL Lamps. It caused their adoption by 
the automotive industry for initial equipment and 
replacement over a quarter century ago. It has caused 
their adoption by the aviation industry. Today you 
find TUNG-SOL Lamps in service in all types of 
ground vehicles and aircraft throughout the world. 
Specify TUNG-SOL when ordering lamps. 



TUNG-SOL 

AIRCRAFT LAMPS 









and Calliflex Thermostatic Bi-Metals 


:Y YOU with any kind five types of Calliflex with valuable 
of contacts for light or heavy duty technical data on the application 
in any shape or size that you may of this material as a temperature 
specify. We have produced over responsive element in controls. 
6,000 different types in the past 

year, many of which were specially JHe Em „ l[Nce AND FACILlms of 
developed others were selected our organ j zat j on are ready to co- 
from our comprehensive range of operate with you on product de . 
standard contact types described velopment . selection of metallur . k 

in Contact Catalog No. 152. gical components ot re-designing. J 

NEW! NEW! Bulletin on Calliflex Callitc Tungsten Corporation, 545 ^k 

Thermostatic Bi-Metals now avail-. Thirty-ninth St, Union City, N. J. M 

able. Bulletin No. 155 describes the BranchOflices: Chicago, Cleveland. ^^k 


Ut.AU”* 



Standard and special shapes in tungsten, molyb- 



Quickly p a y s f or i tse j f 


A New Low-Cost DURO Quality 
SHAPER, CARVER, ROUTER 

Caalw set°up lor*! irae°ov1ng°dupncate touting ’cmd'yeinUig” 0 ^ °' heI ° PeI ° ' 0 " 5 ' 
h Combine^ high »peed (20.000B. PJ4 .) yw (12 00 wa tte O ftto spindle) and solid. 


height without holding foot pedal. Chuck fc parrot spindle and 

Send for DURO CATALOG 


BUROW)&§ 


ALSO MAKERS OF ID®&® HAND TOOLS 
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A Bag of SPEEDI-DRI is Better 

YOU can lecture your employees about the dangers 
of slipping until you’re blue in tlie face. But a 
quicker, easier, surer way to cut down the accident- 
toll from slipping on oily and greasy floors is 
to spread SPEEDI-DRI wherever danger exists. 
SPEEDI-DRI is a white, granular substance that acts 
like a poultice for sick, slick floors, completely 
and quickly absorbing dangerous oil and grease. 
SPEEDI-DRI provides an immediate non-skid foot- 
ing; is fire-resistant; can be used to reclaim oil- 
soaked shoes, belting, rope; is better than sand in 
fire-buckets; is useful in removing oil from heat- 
treated parts; brightens up the plant; and improves 
employee-morale, especially among women work- 
ers. Write for literature and FREE SAMPLE. 

SUPHIERS: East - Refiners Lubricating Co., New York I, New York. 
Midwell & South — Woverly Petroleum Products Co., Philadelphia 6, Po. 
West — Waverly Petroleum Products Co., Russ Bldg., San Francisco 4, Calif. 



We have ample facilities to produce FAST, 
sheet metal work, stamping, fabricating, 
metal boxes and cases from 1" to 20' high, 
cabinets, chassis, shelves, odd shaped flat 
pieces, strips, panels, housings, etc. Can do 
precision work to extremely close tolerances. 

:HITSCTURAL LIGHTING, whom wo have done 


KENT METAL 

MANUFACTURING COMPANY, INC. 
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MERZ 

IS EQUIPPED 
FOR ANY 
PRODUCTION- 
TOOLING PROGRAM 

XF 



Whether your requirements call for a single 
gage or fixture — or a complete production tooling 
program — Merz is equipped to serve you. We have 
the machines and engineering personnel to pro- 
vide precision-built tools that will insure greatest 
accuracy and efficiency in production. 


Our modern plant, built and equipped in 1940 
with the very latest models of the country’s finest 
machine tools, has facilities available, now, for 
additional production. Write, today, for new liter- 
ature entitled, "4 Spheres of Service to American 
Industry." Mailed free to responsible executives. 


P D T Soaioeeutta 

ill Ei axil ■ ...■. Mii i fM iim 



ON THE JOB 


When the job of war-winning is over, 
and aviation returns to peace-time op- 
eration . . . stronger, more experienced, 
infinitely advanced . . . Hartzell props 
will carry on with it as they have since 
1916, before America entered the First 
World War. You know they'll be good, 
well-engineered, well-built props, too. 
They always have been. 


mm 


HARTZELL 

PROPELLER CO. 

.PIQUA, OHIO, U. S. A. 
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MANHATTAN RUBBER 

MOLDED 
AIRCRAFT PARTS 

; — s isolate vibration, seal joints, 

' v protect men and equipment 




To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, ■ 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include : 


Air Hoie Conveyor Bell 



51st Veer Keep Ahesd with MANHATTAN 
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V HESTER 

— ~~ /7 / 




Improve your skill 
in navigation calculations 
quickly 


CELESTIAL NAVIGATION 

A Problem Manual 


AVIATION, 



★ 

★ 


PART w PARCEL 
OF RADIAL 

Sucfitwi 

AIRCRAFT 

“UCatlor itlabe” 

NUTS* 

Here illustrated is a Lord RS-40 Dyna- 
focal Assembly equipped with Aircraft 
"Tailor Made” nuts. This assembly is a 
flexible mounting system acting as a radial 
aircraft engine support. 

These flexible suspensions weigh about 
one percent of the total weight of the en- 
gine, yet the assemblies withstand forces 
produced by these engines and provide 
ample stability at all speeds. Aircraft nuts 
are an important part of this precision- 
made assembly in that they keep the as- 
sembly tightly held together. Another 
case where vital aviation equipment de- 
mands the quality of Aircraft "Tailor 
Made” nuts because they fit properly and 
are truly precision built to the highest 
standards of craftsmanship. 

Perhaps you have postwar 
requirements for preci- 

end us your blueprints 
nd we will be glad t< 


/lincnaft 


NUT CORPORATION 
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New 16-Page Catalog 

on 

AIRCRAFT RELAYS 

a„« ACCESSORIES... 

★ This 16-page catalog gives operat- 
ing characteristics, dimensional draw- 
ings, wiring diagrams, and general 
construction information on aircraft re- 
lays, contactors, solenoids and aircraft 
accessories. A mong the relays described 
are five variations of the versatile B-2A 
Relay built to A.A.F. specifications. 

In addition, there are several gen- 
eral purpose aircraft-radio relays; a 
tiny midget relay weighing less than 
an ounce; heavyweight and the new 
lightweight solenoid contactors (A.A.F. 
types A-3, B-4, B-5A, B-6A, B-7A); 
eight solenoids; six types of gun switch 
handles, a control wheel; propeller pro- 
tractor; and a bomb and flare release. 

A request on your company letter- 
head will bring this catalog to you. 

Today ^^— ■— 

GUARDIAN ^ELECTRIC 

UI4-G WALNUT STREET CHICAGO 12. ILLINOIS 

A COMPLETE UNE OF RELAYS SERVING AMERICAN WAR INDUSTRY 

★ ★★★★★★★★ 


%o’d Better 
f SKIP 

jTTitWW 

V 4 A ® After time-tested, quality Pel-Pro 

V \ Gaskets, Packings and other Sealing Materials 
V " • are installed, there's no escape for 
'ey,. ~ wasteful, trouble-making "little drips" of 
' Water, Oil, Steam, Chemicals. 

In military service, in aircraft and other war 
industries, Fcl- Pro^ pro ducts arc meetin g ever y 




by new, specially developed, 
improved Fel-Pro products. 
Send today for FREE Fel-Pro 
actual samples of sealing 
materials, applications. 

engineering data, etc. 

Felt Products Mfg. Co. 
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B-H 


MANUFACTURERS 
OF SHEET METAL AND 
TUBULAR ACCESSORIES 



B-H AIRCRAFT CO., Inc. 

LONG ISLAND CITY 1, N. Y. 



BALDOR Pedestal Grinder No. 121; 2 HP 
ball-bearing motor, 1725 rpm; complete 


BALDOR ELECTRIC COMPANY 

4180 Duncan Ave. ST. LOUIS 10, MO. 




SHIPPED 

AT A MOMENT’S NOTICE 
FROM RYERSON STOCK 


• Aircraft quaiit, alloy steel bars — 
8630, X4130 and 4110 — in a wide 

immediate shipment from Ryerson 
plants at Chicago, St. Louis, Cincin- 
nati and Jersey City. These steels 
conform to specifications: AN-S-l4a, 
AN-QQ-S-684a, and ANQQ-S-752 
respectively and are readily avail- 


able t( 


ft manufacturers and 




their subcontractors under the 
ACW program. A booklet of stocks 
on hand. "Aircraft Alloy Steels," 
including condensed specifications 
for AMS and AN-S steels, will be 

Other steels at eleven Ryerson 
plants comprise over 10,000 differ- 
ent kinds, shapes and sizes. Call 
Ryerson first for quick action on steel. 

on. Pin, butch, Philadelphia'. Jersey City! 


RYERSON STEEL-SERVICE 



Higher and Higher 


DIEFENDORF GEAR C0RP„ Syracuse, New York 


diefendorf 

BHOEDGEARS 
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WITH THE PAPER-BOX PROBLEM! 


N O, SIR. Or with any other angle of the paper conservation prob- 
lem. Our boys need every bit of paper and paper board the 
Army can get to ship their precious invasion supplies in. And it’s up 
to you and every other manufacturer to cut and cut and cut again on 
the use of paper and paper board. 

For every time a convoy sets sail — that's so much more paper 
and paper board in action. And the supply, as you know, is diminishing. 

So your job is to figure every known way, yes, and a few unknown 
ways, to USE LESS PAPER AND PAPER BOARD. 

Don't worry about the public, your public, squawking about your 
cutting down. The big all-out national drive right now is selling the 
public on the necessity for paper conservation. They'll be with you. 
The green light is yours. Step on it. 

It your company and your community have not already started Paper 
Conservation Committees, why not get them started now yourself? 



Let's All Use Less Paper 


Space for this advertisement contributed by AVIATION 
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OPPORTUNITY 

in Sales Engineering 

We feel we have an oppor- 
tunity for a Sales Engineer 
in the aircraft industry. The 
requisites of the position in- 
clude an adequate knowledge 

the ability to interview the 
presidents of aircraft com- 
panies; a sound knowledge 
of present industrial prob- 
lems and constructive post- 
war plans. 

The potentialities of the posi- 
tion are excellent, and the sal- 
ary commensurate. However, 
proper clearance with the 
War Manpower Commission 

If you possess the above re- 
quirements and you are in- 
terested, will you kindly send 
a resume of your qualifica- 


SW851 Aviation, 330 West 42nd St., 
New York 18, N. Y. 



Postwar Benefits from 
War-Production Experience 


With every energy directed toward ever-increasing produc- 
tion of invasion docks, trestles and bridges and the famed LST 
ships, .International Steel Company engineers and shopmen are 
learning new welding techniques, are acquiring experience in 
high speed, low cost production and are developing prefabri- 
cation methods that will be of tremendous value to International 
customers when peace comes. 

Complete hangars, hangar doors, and other International 
Steel products that you will want then will be better and lower- 
priced and will come to you in less time because of the knowl- 
edge and experience we are gaining now. 



( International 

STEEL tO. 



703 EDGAR STREET 
£ve.niviUa 7, i Indiana 
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WiBLi>@INI 

rfincnaft 

FLUID METERING 


ELECTRICALLY DRIVEN 

ANTI-ICING PUMPS 


PUMPS 


A NEW 

KOEHLER 

CREATION 

A New Development in a 


CABIN HEATER 
FUEL PUMPS 

• 

ADAPTATIONS FOR ENGINE-DRIVEN 
PUMP REQUIREMENTS 

For Data on Engineering, 
Pressure Ranges and Special Pump 
Requirements Write: 


GENERAL CHARACTERISTICS 
OF STANDARD MODELS 

Capacity Range . . . 14 to 10 G. P. H. 
Weight - (Double Outlet Models) 

Pump only 8'A oz. 

Pump and Motor . 2 lbs. iV, oz. 
Wet Suction . . . 7" Hg. to 20" Hg. 
Dry Suction .... 5" Hg. Minimum 
DIRECT DRIVE -NO GEARS 
Single and Double Outlets 



meet individual requirements. Easily removed backing. 
RESISTS HIGH TEMPERATURES 


oA 

Centre liner protects rivet head From adhesion. Specially 
adapted for gang riveting and inverted hydraulic 

TRIED • TESTED • APPROVED . . . 

and now in everyday practical use in leading air- 
craft and automotive plants throughout the country. 

Scuttfileb AND PRICES FURNISHED ON REQUEST 


aircraft PAPER NOVELTY MFG. CO. 


"RIVETING TAPE ' 

CLEAR CELLOPHANE TAPE %" to 2'h" WIDE 


POPPET 
TYPE “Y” 
OIL DRAIN 
VALVE 



Write for New Catalog. 

KOEHLERAIRCRAFT 
PRODUCTS COMPANY 

814 Vermont Avenue Dayton 4. Ohio 
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How to 
save time 
by doing 
more reading 

That is a profitable paradox 
for you. More true today than 
perhaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 

And we most emphatically 
mean both the editorial and the 
advertising pages. 

Just one new idea gleaned 
from these pages ... a method 
for doing something better or 
faster or easier or at lower 
cost, may alone save you far 
more than a year's reading- 
hours invested in this and other 
worthwhile business papers. 

Many people have found 
this a fact ... not only once, 
but time and time again. That’s 
significant . . . with time so 
precious today. 


Good advertising speeds infor- 
mation from those who have 


McGraw-Hill 
Publishing Company, Inc. 

330 West 42nd Street 
New York 18, N. Y. 



We at Simmons are proud of the fact that one of 
our jobs is producing a very important part for 
the renowned Curtiss Commando, the intricate 
Tail Wheel Up and Down Latch, precision built to 
the highest standards of craftsmanship. 

Here is one more striking example of the minutely ^ 

painstaking hydraulic production jobs that back ^ 

up the precise engineering and careful workman- * 

ship in our plant. W 

To concerns poised to strike and strike hard for £ 
postwar business, our hydraulic experience M ^ 

in the aviation field will be invaluable. 

Our engineers with many years ex- / / 

perience in hydraulics, our employees f 
thoroughly trained in precision aircraft / 
work combined with our modern manu- 

facturing facilities, qualify us to produce !_' ■ 1 W ^.7^'/' 
intricate hydraulic aircraft equipment. '• 

Perhaps you have a postwar problem $ 

involving hydraulics, if so, we would » . P'- 

be more than glad to work with you. _ 

SIMMONS 

• ASHLAND, OHIO • 
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ABOUT A JOB 


OF 


PIPE 


AND 



TUBE BENDING? 

£ 111 A A I Bending, Coiling, Expanding, 
Send it to D VV/\ IN Flattening, Brazing, Welding 

are SWAN Specialties. , 

Bending and fabricating pipes and tubes is our business. Whethc 
for confidential experimental purposes, SWAN is completely equipped tc 




You can accurately 
measure applied torque 
in inch ounces, inch 
pounds or foot pounds, 
with Sturtevant Torque 
Wrenches as they are 
built in all capacities 
from 0-40 inch ounces 
up to 600 foot pounds 
or 7200 inch pounds. 
Over 100 models and 
types. 

Each is a permanently 
accurate tool. 

Write far Bulletin TW-7 


pa ku MiOSSE Jco 

ADDISON I'l'nilM ILLINOIS 



with a 


LIBERTY 

AIRCRAFT 

MIRROR 

The pilots of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD GLASS COMPANY 

BRACKENRIDGE 

PENNSYLVANIA 
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ELECTRICITY 

For Any Job . . . Anywhere 


THE PA' 

mmm 




\i^S*kL* Um aMdStallo}dmghrEvtTyI\[rfoi^^p 

PATENT S CAF F O^DIN^ CO . , 


FOR SAFETY 

IN THE AIRPLANE 

^t^anaer EE " one 
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ARMSTRONG 

^ DROP FORGED 

"C 

CLAMPS 

ARMSTRONG 
) ro p Forged 
•C" Clamps 



Service, Light Service, Estr< 
Deep Throat and Tool Mat 
ers "C" Clamps — all will 



dling |ig sections in erection and handling 
steel ior these jig sections; unloading equip- 
ment from freight cars; loading aircraft as- 
semblies and spare parts on cars; lifting, 
moving and rearranging production equip- 
ment. raw materials, etc.; for building mt 



on a c/r/V/or 
qr/nc/er 



„ /s /Me 
Sfer//ny' 
on s/Veer 






Designed and built to stand up 
under the gruelling punishment of 
round-the-clock production sched- 
ules, Clark Drills and Grinders are 
everywhere maintaining their en- 
viable reputation for extra long 
service! Costly breakdowns . . . 
troublesome repairs . . . excessive 
maintenance ... are reduced to 
a low minimum ... for Clark per- 
formance is as dependable as the 
genuine "sterling" mark on silverl 

c/rtV/s • qrtnc/ers • sanc/ers 


JAS. CLARK, JR. ELECTRIC CO. 

612 BERGMAN ST., LOUISVILLE, KY. 
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Rubber-Cushioned Brightboy 

Will Give 

NEW Speed and Precision 



to your DE-BURRING 
FINISHING POLISHING 

Brightboy’s combination of 
resilient rubber and abrasive has 
contributed a new type of 
cushion-controlled finishing. 

Brightboy polishes as it de- 
burrs and finishes; the rubber 
and abrasive work together in a 
single action which eliminates 
the step-by-step operations be- 
tween the grind and the buff. A 
Brightboy finish frequently 
serves as the final polish. No 
special preparation is required 

Close tolerance Brightboy 
Methods and Applications arc 
described in a booklet which 
your dealer will be glad to give 
you, together with data on 
machine speeds, manual applica- 
tions, prices and other informa- 
tion. Brightboy field representa- 
tives are at your service. 



FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 38 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

GASKETS 



A IRCRAFT engines and other instruments of war 
would not be the precision mechanisms that they are 
today, were it not for the machining of vital parts to tol- 
erance limits that closely approach the infinitesimal. 

As specialists in this exacting field, we shall be glad to 
serve you os soon as war-work permits if you are devel- 
oping a postwar product that requires machining or ex- 
perimental work of a highly delicate character. 

• Write Vs Concerning Your Requirements! 

^ THE 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit 8, Mich. 
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SIGNAL CORPS JOB SUGGESTS 
POSTWAR USES FOR TRANSFLEX 



For code recording field communications equip- 
ment, the U. S. Signal Corps needed a flexible 
tubing to convey special quick-drying ink. 
Transflex Extruded Plastic Tubing was found 
wholly suitable. In the same equipment, short, 
resilient rods were needed to restrict action of 
the recording pen and to cushion its 10.000, and 
more, vibrations per minute. Again, Transflex 
met all requirements. 

As a result of the two series of tests. Trans- 
flex rodding and tubing are used in the Waters- 
Conley Inked Tape Recorder. 

Transflex was originally designed for use as 
electrical insulation and hundreds of thousands 
of feet already in service testify to its dielectric 
strength and ability to stand physical abuse. It 
has a high degree of transparency, and resists 
the effects of moisture, oil, gasoline, alkalies; 
acids, and sub-zero temperatures. 

Not only Transflex, but the entire line of 
Irvington Extruded Plastic Tubings, performs 
reliably under varied and often difficult condi- 
tions. For a booklet describing each tubing in 
detail, or further assistance in the selection of 
tubing for your present and post-war products, 
please write Department 52. 


IRVINGTON VARNISH & INSULATOR CO. 


IRVINGTON 11, NEW JERSEY, U. S. A. 



Let this NEW approach 
make FLYING natural, 
SAFER, EASIER, for you 

' o 


JUST PUBLISHED 


It will give you a sense of HOW 
THE AIRPLANE REALLY FLIES. 
It will do more than hours and hours 
of tedious practice to eliminate fear 
and tenseness ... to help you under- 



Stick and Rudder 

By WOLFGANG LANGEWIESCHE 



A dose reading of this Mid ‘tMni Iti 
book i. worth much to 


of Hying experience. See It 1 0 Days— Send This Coupon 


473. 
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ARNO 

TUBE SEAL 
No. 700 





A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 
Can be removed in an instant, no residue. 


ARNO ADHESIVE TAPES, Inc. 
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Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 



Now... 

A Heavy-Duty 
Bench-type Engraving 
and Marking Machine . . . 
The PANTO Model UE-3 

• HEAVIER CUTTING SPINDLE 

• FOUR SPINDLE SPEEDS 

• MORE PANTOGRAPH REDUCTIONS 

• FORMING GUIDE ATTACHMENT 


Specializes 

in 

Soders, 
Fluxes, Welding, 
Brazing Compounds 
SILVER SODERS & FLUXES 
L. B. ALLEN CO., INC. 


»T I TANINE» 


TITANINE INC. 


Find what you are looking for ^ 

AVIATION ., ■ ..... 


Have You Noticed 
These Items In 
Recent Issues? 


:t. equipment c 
ipiove °P e rati> 


. EACH ISSUE. 


Coble Splicers 
Custom Aircraft Fabr 
Engraving, Acid Etchl 


light Weight Skis 
Mechanical Riggers 
Soders 


I, Electric Mark- 
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Aviation's Market Place 



AVIATION S MARKET PLACE 




today 
tomorrow 


Through two wars and for almost half a century. 
The Alexander Milburn Company has been 
serving Government and Industry. Milburn Equip- 
ment maybe relied upon for superior, dependable 
service under stress of the most adverse conditions* 
Write for Catalog. 



1414 IU. BnilimORE ST., BdlTimORE, RIB. 



Small 


FRACTIONAL 

HORSEPOWER 

Specializing in following fypes 

SHADED POLE 
AC— DC 
DC 

LOW VOLTAGE 

1/500 HP to 1/12 HP 

SIGNAL ELECTRIC MFG. CO. 

MENOMINEE, MICHIGAN 



Aviation s Market Place 

(Continued from pages 478 and 479) 


FOR SALE 

WASP "C" and 
"S5D1G" 
ENGINE PARTS 
CONSTANT SPEED 
PROPELLERS 

Models IXA and 4 B 2 

RECONDITIONED 
SPARK PLUGS 

MANY OTHER ITEMS 
Write to 

Division Purchasing Agent 

PAN AMERICAN 
AIRWAYS SYSTEM 

Miami 31, Florida 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rust-Proof Co. 


Informal citation 'ini 


Practically all the big names In 
selected Snyder’s as their sales 

This constitutes an informal 
citation of merit of which wc'i 

approval has to be earned. 


n 




«t avL aiarottr 


afcRO TRADfc 

“ COMPANY *■' 

Roosevelt Field, L. I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 1 5 
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LOOK HOW^IT IS 

to maintain engine lathe 



be increased lo equal "turret lathe" speed. 
Tool changing time is cut to less thsn 5 

beset up in sequence. Once sizes are estab- 
lished all readings can be taken from the 
cross-feed dials and a quarter turn of the 
control handle releases one quick detach- 
able tool-head and locks the next in place. 
Sizes to lit all engine lathes from 9" to 


LAKE-WELLS COMPANY 

meets mut %uuyfae£itets 

5610 South Solo Street - Los Angeles 11, California 


ii-i- 

FORMING 

FACING 

TURNING 





BROTHERS 

6RAFT0N, WISCONSIN 


DYKEM STEEL BLUE 

STOPS 
LOSSES 

making dies 
& templates 



thonged 
your 

Let us know so that we can keep copies of 
Aviation coming promptly. 


ADDRESS? 
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MAKE THIS TEST 


AND SEE WHY 



OFAU 


RECESSED HEAD SCREWS 


HAVE THE SAME RECESS 


IT'S PHILLIPS l 
I — / 






jjR There’s nothing like making the driving 
35 test to convince yburself that there’s noth- 
ing to match the all-around superiority of the 
cess design in Phillips Screws! It quickly demon 
strates that Phillips is truly a scientifically engi 
neered recess in which every angle, every dii 
sion has a definite purpose, contributing to < 
ing ease and speed — and to fastening strength. 

Once you make this "driving test” you’ll see 
how Phillips Recess Head Screws fully utilize 
turning power . . . why your workers can "get 
going” without fumbling, wobbling, skidding 
starts . . . can sustain speed and make consistently 
tight fastenings without getting all tuckered out. 


That’s because the driver point automatically 
centers itself in the Phillips Recess, so that screw 
and driver "handle” like one unit! 

You’ll also discover that you can set screws up 
tight without danger of wrecking the Phillips 
Recess. Those rounded corners of the Phillips de- 
sign will not crush under pressure. And that 
rugged screw head won’t pop off, either, because 
the Phillips Recess does not weaken it! 

The driving test also explains why the Phillips 
Recess is found in 90 per cent of all assemblies 
where recessed head screws are used . . . and why 
Phillips is the only recess ever ok’d by 23 leading 
screw makers! 


To Make Wartime Quotas and Peacetime Profits . . . get the 

faster starting — faster driving — stronger, better looking fastenings 
that only screws with Phillips Recessed Head can give you! 





it* Corp., Clevrland. 0 







Those who have seen the broad scope of the research and quantity-production 
facilities at the Dow shops and foundry in Bay City, Michigan, know of the 
progress that has been made in the various methods of Dowmetal fabrication: 
in sand, permanent mold and die casting; extrusion; forging; sheet, plate and 
strip; in riveting and welding. In answering inquiries, Dow, as the pioneer 
and major producer of magnesium, offers the knowledge accumulated during 


DOWMETAL^^^ 


WE’VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 

Can you form 

magnesium sheet? 

Dowmetal Magnesium Alloys readily lend themselves to 
forming, bending and drawing operations. Wherever these 
techniques are used, in any field of manufac- 
where the high strength-weight ratio of the metal is a 
prime consideration, magnesium is peculiarly valuable. 

Not only does it have excellent strength and elastic 
energy absorption qualities, but it is the lightest of all 
structural metals. 

Dowmetal sheet can ordinarily be formed with the same 
equipment used for other metals, or with only minor die 
modifications. Hot forming is generally preferred in working 
Dowmetal as it permits deep draws in a single operation tor Bell Atrcrati Corporation 

and eliminates the need of intermediate annealing; too, no podai-mii 

allowance for springback is necessary. Cold forming is used 
for shallow draws and bends of reasonably generous radii. 
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Engines roaring, an American Bomber stands 
poised on her runway . . . literally "coiled to 
strike" at the enemy. For the steady beat of her 


craft ignition... contributions destined to play as vital 
a role on the sky transports of tomorrow as they 
do in the battle planes of today. 


mighty engines depends on this coil . . . the coil of a 
Bendix-Scintilla* Aircraft Magneto. In this one vital 
part . . . precisely designed, tested and re-tested . . . 
thousands of careful turns of fine wire step up volt 
age from 1 8 to 1 8,000 . . . produce, with unfailing 
dependability, powerful, precisely timed sparks for 
engine ignition. 

Bendix-Scintilla is proud of the many contributions 
its engineers have made to the advancement of air- 



THE WORLD S EINEST AIRCRAFT IGNITION 

Bendix-Scintilla Aircraft Magnetos, 
Harnesses and Switches, vital members of 
''The Invisible Crew,” are standard equip- 
ment for the major aircraft engine manu- 
facturers, including: 

Allison • Jacobs • Continental • Lycoming 

* lawrance • Wright Aero Corp. * Pratt & 
Whitney * Warner • Packard • Ranger 

• Ford • Nash • Chrysler • Kinner. 


SCINTILLA MAGNETO 

SIDNEY, NEW YORK 


DIVISION 


TRADE MARK 
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